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CHAPTER I
Iptroduction
Reading is generally accepted as the most important
learning tool for academic success. According to cne read-
ing authority:
Througn mastery of the power to read access is given
to sources of knowledge and delight, to records of
the past and visions of the futurs. Without this
ability it would be impossible to move easily and
live actively in a modern cormunity where instruc-
tions, information and guldence even in the simplest
and most elemental forms of behavior are conveyed in
some form of print (Inglis, 1948, p. 6).
The more immediate community of the school can be a
source of failure and disillusion to the child who does
not have at his command basic reading skills. Ian evaluate
ing comﬁensatopy programs for the disadvantaged, reading
achievement is used as a criterion., Overal. surveys of
schools or districts have been concerned primarily with
level of achievement in reading, and evaluations of
individual children with learning difficulties have
usually begun with an assessment of reading ability.
Problems in classroom behavior and organization were also
considered allied to reading disability (Bond & Bond,
1945) . |
Intellectually gifted children as well aé those of
limited abllity havg experienced difficulty in iearning
to read., No simple relationship between reading and a
single factor, Quch as intellectual abiiity, has been

found (Durkin, 1966, Kottmeyer, 1947; and Wifty & Kopel,

V-, T




1939). Reading appears to be related to the interaction
of a number of factors, the dimensions of which are as
yot unclear to educators and psychologlsts,

Various teaching methods have been, and are still

being, used in attempts to find a single method which will

insure successful reading achievement for every pupll.
These efforts have been described:

For ovor a decade almost every basic issue in
beginning reading instruction -- how to begiln,
whon to begin, what instructional materials to use,
how to organize classes for instruction -=- has been
debated with intense heat and considerable rancor,
Laymen and self=-styled reading speclalists have
confidently provided answers in a stream of popu-
lar books and magazines and newspaper articles,
Most of these answers have heen rejected with equal
confidence by teachers, administrators, and reading
speclalists in the professional educational liter-
ature. Xach side has claimed that it knows how to
ive our children Mthe best" in reading insitruction
Chall, 1967, p- 1).

Schools have tried basal readers of varlous types
and emphases, individualized reading, phonicé approaches,
the look-and-say method, lingulstic approaches, the
initial teaching alphasbet and other simplified alphabets,
the experience method, etc., but the fact is that despite'
yoars of effort and controversy, no method has been found
which 1s able to guarantee’success for all, Bond (1966),
who coordinated 27 USOE first-grade resding sﬁudies, cone
cluded that no one program of reading instruction was
sufficliently superior for him to recommend its exclusive
Use. |

Another approach, perhaps more frultful in relation
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« Yo the problenm of reading success and fallure, is to attempt
to predict those children who will encouanter difficulty in
reading, irrespective of the method of instruction.
Thirty-five years ago Casiner dlscussed the need
for early prediction of reading disablility:

One of the unfortunate aspects of the problem of
tne so-called specific reading disability is the
relative lateness of the time at which it commonly
comes to clinical attention. Most cases are not
referred for guidance until the child has been in
school for several years, at which time the prob-
lem has become so complicated by emotional factors
that the chlld is as apt to be referred on the v
basis of a conduct difficulty or general maladjust-
wment as because of any question as to his school
progress or abllity. Years of failure, discourage-
ment, misunderstanding, frequently accompanied by
scelding, ridicule, and even treatment as a mental
defective, have had the effects that could have
been expected upon personallity and adjustment,

The reading handlcep itself is more difficult to
overcome than if it had been attacked earlier,

the degree of retardation is greater, there are
strongly established bad reading hablts to overe
come as well as proper ones to bulld up, con=-
fidence must be regtored and more favorablie
attitudes developed. Morecver, the effect of the
reading handicaps on other subjects, such as
arithmetic, often makes it necessary to extend
remecial tubtoring into these other fields, It

1s obviously desirahle, then, to discever such
handicapped children in an early stage in their
school careers and to undertake preventive and
corrective guldance before the problem takes on
all these complications (Castner, 1935, p. 375).

More rocently, the need for predictive measurss
was citad by one authority:

An accurate group screening device which can be

used to ldentify potential failures, who may thus

be glven speclal attention from the bveginning,
should be exiremely useful in reducing the fregquency
and gggerity of reading disability (Harris, 1968,
p.l .
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The history of prediction of reading achievement is
replete with contradictory and unsubstanitiated findings.

A review of studies in this area revealed such weaknesses
as small and limited samples, inadequate statistical treat-
ment, and conclusions which were not based on empirical
evidence.

Success in reading has been found to be related in
small measure to intelligence, sex, socloeconomic status,
percepiual and motor abilities, and social and psycho=
logical factors; Obtained relationships, however, have
not been sufficient to account for the greater part of the 1
variance by any oxe predictor. There is a need for data ;
related tc prediction based on a sizeable sample using
sophisticatea statistical techniques for a number of
variables,

Once children with & potential for failure have
been idemtified, an examination of their skills snd
abilities can be undertsken, followed by specific in-
struction in an attempt to prevent the academic failure
which'so often has marked children for their entire ’lives, ' ‘
If no one teaching method hss been found to prevent read-
ing failure, it is possible that abilitles of the individsg
ual child waen he enters scnool might offer evidence of

nis future success or failure,

Statement of the Problem

This study was proposed a&s a longitudinal study of

—

- 700 chiidren from kindergarten through fourth grads to 1




determine whethexr measures that are readily available in
most school districts, taken in kindergarten by classroom
teachers, can predict reéding achlevement, as measured by
standaxrdized tests, in succeeding grades.

In kindergarten fthe children were given: the
Metropolitan Readiness Test (MRT) with its subtests in

Word Meaning, Listening, Matching, Alphabet, Numbers, and

. Copying, including the Goodenough Draw-a~Man Test (DAMT);

a ranking by the teacher (TR); and a rating on a composite
behavior rating scale (BRS) which included motor and
speech behavior, social behavior, emotional behavior,
intellectual abilities and behavior, and adjustment to the
classrooni,

Multivariate analysis was used to answer the follow-
ing questicns:

1. What 18 the extent to which selected kinder-
garten wmeasures can predict reading achievement in p
grades one, two, thres, and four?

2. Are these ﬁeasures equally effective in
predicting achievement on the four grade levels, or are
different measures better predictors of reading achleve-
ment In different gfades?

3« Do correlations among the measures indicate
that duplication of measurement exists, or are the
measures sufficipnfly independent to waﬁrant their

inclusion in the battery?




i, Which composite of kindergarten measures best
disceriminates ithe high, average, and low achieving readers
at each grade level?

Definition of Teris

Since disciiminant function requires separation into
definite, even though arbitrary, groups, the following
mutually exclusive categories have been used in this.
analysig:

Low achieving readers = those children with reading

.achievement scores on the MRT in the first quartile (i.e.
lowest 25%) of the grade sample.

Average readers = children with achievement scores

in the middle 50% of the group.
High achieving readers =~ children with reading

scﬁres above the fourth quartile (i.e. upper 25%) of the
grade.

These children, naturally, might be categorized
diffefently in each grade for which their scores were

available.

Achievement scores were apparently normally dis=-
tributed so that findings of this study may be considered
applicable to other samples with normally distributed
scores.,

Sisnificance of the Problen

The area of prodiction of academic success at the

- elementary level is one with which schools are presently

d
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concerned. The tesm approach, using health care special- ‘
ists, psychologists, speech and hearing specialists, socilal
workers, and/or reading specialists, is at the experimental
stage in & number of school districts. Ways are belng sought
to identify factors related to later achievement, in read=-
ing particularly, in children at an early stage, generally
kindergarten., There has been little agreement about what
factors have a relationship to achievement, asnd further,
how to measure them. Consequently, considerable effort and
money have been expended without concomitent improvement in
reading performance, |

| Assuming successful idantification of potentially E
suécessful and failing students, the cost of uuch a com- ﬂ
plex screening process is, at the présent time, beyond the
ability of many school distriets to support universally,
snd administrators have expressed a need for gross screene= |
ing in the early grades, that funds may be conserved for
finer screenling as it becomes necessary for individual
children.

The predictors used in this study have the advantage

of being available to all school districts regardless of

budgetary considerations, The use of some standardized
measure of reading readiness for placement in first grade
is widespread, so that no additional expenditure is .
generally required. Teacheis with minimal training are

qualified to administer and score such tests., The other

.. st e




) measures involved teacher ranking end rating on a scale
which can be constructed or adapted from others in exist-
ence. Thus school districts lacking extensive staffs or
funds could use this procedure for predicting which children
will have difficulty.

The aim of this procedure is to enable schoole to
take preventive rather than remedial action after children
have experienced failure. It allows for consideration or‘
each child as an individual, since once & child has been
‘classified as posse;sing the potential for failure, &
program of ‘diagnosis and imstruction can be planﬁed for
him based on his individual needs.

This procedure is not proposed to replace the finer
diagnosis which can be effected by teams of‘specialists.
It is suggested as a preliminary step to identify "high
risk™ children who will receive the specific evaluation
ﬁhich may not be required or practical for &ll children,

Most predioction studies have been confined to &
single predictor variable and/or prediction for first or
second grade only. While statistically significant cor-
relations have been found, the highest generally have béen

in the range of .40 and .50, with resulting limited value

as the sole predictor, A measure of the effectiveness of
combinations of these variables as predictors is needed.
In addition, longer range prediction i1s desirable.

— A multiple correlation and regression analysis,

using the MRT, the DAMT, TR, and BRS, might well afford
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more precise prediction than any other method and revealed |
the contribution of each varisble to the total prediction
at each grade levei through fourth. Intercorrelations
might well indicate whether the same factors were being *
measured. If there was duplication of measurement, savings'
could be erffected ﬁy removing duplicate measures from the
predictor battery, and substituiions could be made of
measures considered more likely to add to predictive
effectiveness,

Discriminant function analysis could be expected to
fevaal the .variables best discriminating three levelé of |
readers =- high; average, an& low -= and, again, individual
instructional needs of the children could be met by means
of this information,

Much of the literature in the area of reading is in
the realm of theory and opinion, but effective prediction
depends upon precise data. The use of sophisticated
statistical techniques by means of the readily avallable
electronic computer with data for a large sample is a
unique contribution of this study.

Studies of this type are certainly not original with
this investigator but their seeming absence is probably
related to the recency of development of computer progranms,
With the obvious advantages of the computer, there is no
reason to depend upon theoretical concepts alons in thia
critical area of learning. This study, therefore, cone

tributed in both the aree and method of prediction,
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- Limitations of the Study !

This study was limited to one kindergarten grade in
the Ithsca City School District in the Finger Lakes area
of New York State, followed for four successive years.
Children in kindergarten during the 196l-65 school year
were the subjects, |

By intent, measurement of the variables was made by
.methods and instruments readily available in the‘claés-
roon, Although their use was considered Justified, these
measures were not unanimously considered best for the

particuler purpose of the study.

R




CHAPTER II
Review of Related Literature

Since the 1930's, when the scientific approach and
the use of measurement techniques came to the forefront in
American education, studles have been conducted with the
aim of predicting reading achievement (Blair & Jones,
1960)., In attempting to discover predictors, pioneers in'
reading instruction used Pearson product-moment co-
efficients of correlation between a single variable,
usually mental abllity or the then new reading readiness
tests, and reading achlevement,

- The early studies appear somewhat naive at this
time; nevertheless the statistical technique 1s still a |
sound one. - The most limiting factvor, it seems from the
vantage point of thirty yeers, was the use of only one
predictcr variable. Uafortunately some present-day re-
searchers have not progressed beyond the technique of the
pioneers, and have produced similar results with similar
variebles, Numerous replications have added little.

Some experimenters have used less sophisticated techniques,
depending on grouping subjects according to two variasbles
and reporting percentage of agreement, or using chi square
analysis of the frequencles, '

Studies which used single variables were considergd

in this chapter, as well as those which used multiple

bredictor variables., No studles were found which used

—i
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o discriminant analysis in prediction of this type.

The studies reviewed were grouped according to the
predictor variable used singly: readiness as measured by
any standardized test and as measured specifically by the i
Metropolitan Readiness Test (MRT); mental ablility as
measured by standardized tests, drawing tests, and
specifically the Draw-a-Man Test (DANT) used in this study;
kindergarten teacher rating or judgment of' a child's read-
iness or chance of success in first grade; behaviof rating
scales generally. The scale used in Ithaca in this study
was not, to. the knowledge of the Ithaca administration,

used elsewhere and its use was not reported in any studye.

Some of the investigators studlied more than one
predictor vafiable. I these variables were treated 5
singly, they were reviewed in more than one section.
Otherwise the sbudy was consicdered in the section on
multivariate studies.

Readiness Tests

The predictive validity of readiness tests has }
generally been found to be in the range of coefficlents
of .0 to .60 (Carr & Michaels, 1941; Weintraub, 1967).
Durkin (1968) bvelieved that reading readiness tests were
the resuls of "disenchantment" with the abllity of ine

PP

telligence tests to predict, and Gataes, Bond, and
Russell (1939), themselves involved in the theoretical
-Govelopment and construction of readiness tests, stated

~ that "It should be noted that among the tests of little or -
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no prediﬁtive value are maeny tests and ratings widely
recommended in books and articles on reading readiness
testing and teaching,"

While the content of readiness tests varies, the °
tosts generally measure ability to recognize similarities
and differences in letter forms, %o match words, tc selec
plctures of things or actions which rhyme with words
spoken by the test administrator, and fo follow directions
(Blair & Jones, 1960), \

The Harrison Stroud Reading Rﬁadiness Profile, ad-
ministered to British subjects at five years four months,
was found to have correlated ,592 with reading Progress
on the Southgate Group Keading Test at age six and .596
at age gix years four months (Thaékray, 1965),

Bagford (1968) used the same readiness measure in
first grade and correlated scores with %hose of the
Vocabulary and Comprehension subtests of the Iowa Tests
of Basic Skills in intermediste grades. Obtained correla=
tions were .72, .67, and .69 for Vocabulary in grades
four, five, and 8ix, respectively, and .57, .55, and .55
for Comprehension in the same grades. |

The ILee-Clark Reading Readiness Test was correlated
by Petty (1939) with reading grades, rather than with a

standardized measure of achlievement, with a resulting co=-

efficient of .4, A more reliable criterion might have

-yielded a higher or more reliable r., Lee, Clark, and Lee

(1934) used their readiness test as a predictor of achieve--
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ment on the Lee-Clark Reading Test at the end of first |
grade and obtained a correlation of 49 for 104 subjects
and one of ,68 for 92 children who were described as having
had kindergarten training. More recently Panther (1967)
found a significant correlation (.66, N= {ili) between the
Lee~-Clark administered early in first grade with reading
scores on the Metropolitan Achievement Test (MAT) at the
end of Iirst grade, | |

A correlation of ,37 between the Lee-Clark, given
in the spring of the kindergarten year, and success in
early first grade was found by Matick (1963), but success
was measured by first grade teacher opinion, hardly a
reliable criterion., Hopkins and Sitkei (1967) used this
readiness instrument as a predictor and concluded that 1t
did "at least as-well" as the California Test of Mental
Maturity (CTMM) in predicting scores on the Lee-Clark
Reading Test and end-of-year teacher marks. Obviously a
standardized critefion.would have been preferable, but
thelr findings were consistent with those of other

. investigators,

The same readiness test, given to entering first

graders, was correlated with beginning second grade scores

on the California Reading Test (CRT), Lower Primary, and

for 703 subjects a cérrelation of .82 was found (Powell

& Parsley, 1961), The authors claimed that the test was
— - not sultable for placement, based on their findings of
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correlations of ,25, .50, and .Ij8 with achisvement for
high, average, and low groups, respectively, but low co=-
efficients are to be expected with homcgenscus groups,

Dobsen and Hopkins (1963) found that the Iee-Clark
predicted achievement on the Wide Range Achlevement Test
in grades one through four with correlations of .46, .j0,
«36, and .33 for these successive grades. They obtained
.correlations of ,36 and .51 with the California Reading
Vocabulary and Comprehénsion subtests, respectively, in
third grade,'and corrslations of .34 and .33 with the
same tests in the fourth grade. They concluded thay pre-~
dictive validity of this instrument decreased ﬁith each
succeed;ng grade, |

A long term prediction study was made by Moreau
(1950) who used scores of 275 sixth grade children on
the Califorunia Basic Skills Test as criteria. Correla-
tion with the ILee-Clark, Which\had bveen adminlstered at,
ne beginning of first grade, was .46, which she sald was
only slightly lower than mental age, the best predictor,
She belleved that thls readiness measure predicted almost
as reliably for sixth grade as for first grade,

The Monroe Aptitude Test was found by its author :
(1935) to have & correlation of .75 with the Gray Oral
Paragraph Reading Test, bub such‘a criterion cannot be
consldered a comprehensive test of reading. Roslow (1940)
~used this test as a predictor but did nof use appropriate
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gtatistical techniques or legitimate criteria (one measure
was the principal's estimate of oral reading) to reach his
conclusion that those subjects with higher readiness and
IQ achieved better.

The Monroe was used by Dean (1939) with 1l6 children,
and a correlation of )1 was found. It is interesting %o
note, however, that when Dean obtalned a partial correla-
tion of the Monroe with achievement, with mental age (MA)
and MRT scores held constant, the correlation became .20.
ﬂhen he correlated achievement with the Monroe, with_MRT
scores held constant, the coefficient was .01, showing

the great degree of relationship between the &two readiness

tests.

Banhan (19585 reported a correlation of .69 Tor the
Science Research Associates {(SKA) Readiness Test used as a
predictor of the MAT, |

Silberberg, Iversen, and Silberberg (1968) obtained
correlations of .59 for boys and .70 for girls between the
Gates Reading Readiness %total score and achievement
moagsured by the Bond-Clywer-Hoyt Developmental Reading
Test,.

Other investigators have constructed their own

instruments or have used various subtests of existing

resdiness measurss &s predictors. These studlies, of course,

had the resulting limitation of questionable reliabllity

and validity of the predlctors.
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The Letter Matching subtest of the Lee-Clark was
found, in an early study reported by Barrett (1965), to
correlate with the Gabves Primary Reading Tess (r= .51).

A study by Gavel (1958) used non-standardized tests
as predictors and rated as best predictors ablility to
write letters dictated, name letters, and identify letters
named. The correlation of these letter tests, administered
in Sepbtember, with June achievement of about 40 first graders,
raﬁged from .22 to .60,

Wilson and his colleagues {1938} tested their theory
of reading readiness: "Reading readiness is in reallty
reading progress: in particular, progress in the initlal
stages of learning to read,"

They belisved that "No inherent qualitative dif-
ferences among these children explain differences in thelr
progress in reading . . . (these differences) can be ex-
piained mainly in terms of learning." (1938, p. LL3). They
correlated subtests of the Gates Reading Diagnosis Tests
wilth the Word Recognition subtest of the Gates Primary
Reading Test at the end of first grade and obtained co-
efficlents of from .70 to .79. Using the Stanford
Achievement Test (SAT) as the criterion, correlations of
from .60 to .89 were found.

Wilsor and Fleuming (1938) used tests of namiﬁg
small letbters and ecapital letters a&s predictors of end-of-

year achievement, and obtained correlations of .79 and .66,
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respestively, for the two tests. When IQ was held constant,

these coefficients wore decreased only slightly. The
validity and reliability of the criteria, however, were
questionable, a3 the experimenters used 1, tests to measure
reading achievement.

The Harrison-Stroud Letter Naming subtest was found
by Slobodzian (1968}, through the use of percentages, to |

be one of the measures on which guccessful readers scored

‘significantly higher.

H:llerich (1966) described Olson's unpublished |
study which yielded a correlation of .55 between reading
acbievemeﬁy and knowledge of letter names and abllity %o
write letters. Ho also quoted McHugh's simllar unpube
iished result. McHugh, too, found that knowledge of
either cépital or lower case letter names correlated'more.'
highly with reading than did any subtest of the MRT.
Specific statistics, however, werse not glven.

0lson (1958) elted correlation coefficients of from
,22 %0 .6l be%tween knowledge of letber names and reading
schievement measured half way through rirst gfade, which
he claimed was higher than the correlation of MA with
schievement, It must be noted, however, that his measures
of reading achiovement were word recognition tests only.
In addition, & six months prediction is apt to be higher

than one over a longer perliod of time.

Nicholson (1958) also mentioned that tests which

sl i
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measured association with names and forms of letters
showed the highest correlation with learning rate for
words, in the .30's and .Lj0's generally, with the highest
.51, Again, the criterion was word knowledge alone,

The Letters and Numbers subtest of the Gates Reading
Readiness Test was found to be "nearly as efficient as all
subtests" in predicting achievement on the Bond-Clymer-Hoyt
Developmental Reading Test by Silberberg, Iversen, and
Silberberg (1967) in an investigation of 222 kindergarten
children in Minngapolis. It correlated .51 for boys and
.58 with girls. The authors explained that the closer a
predictor variable 1s in context to a criterion'variable,_
the higher the coefficient of correlation, The Letters
and Numbers subbtest requires skills very close to actual
reading.

Kerfoot (196l;) used a number of subtests of various
readiness instruments in his predictions, and concluded
that the readiness variables most closely correlated with
reading and spelling achievement were Naming Letters and
Numbers and Pattern Copying.

Weaver (1968) found the MRT Copying subtest an
important predictor of achievement on ths MAT in her study,
of 77 disadvantaged children, and concluded that visual
motor skllls were more closscly related to resding achieve-
ments for these children than were specific language skills,

Pattern Copylng was the greatest predictor, (r = ,519)

i
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of achievement on the Chicago Reading Test in a study
where Goins (reported by Barrett, 1965) used 1l visual
porception tests using pictures and designs., Correlations
of other predictors ranged from .318 to .09 (Reversals).

Gates (1940) used seven reading readiness tests
which appearsd to be components in various forms of
present-day roadiness tests == picture directions, word
matching, word card matéhing, rhyming, blending, latter
matching, and letter and number naming -- in a baivtery to
predict reading achievement of 173 children in New York
City schools at the end of one term and obtained a"mean"
r of ,706., The readiness %ests were a better predictor.
of achievement than the Pintner Cunningham Primary
Mental Ability Test (PC), Whﬁse correlation was JL449.

The battery Gates used correlated ,760 with the PC, sug-
gesting some commonallty between readiness Tests and |
measures of intellectual ability.

Earlier (1936) Gatqs end Bond found that two read-
iness tests had a "fairly good correlation" with reading
achievement. They described them as betier predlctors
than the Binet IQ or MA, but gave no more specific data.

Gates, Bond, and Russell (1939) cited a study by
Potter which obitained correlations beotween matching tasks
and reading achievement of .2l to 47, |

DoHirsch and others (1966) used suistests of the
Gates, Word Matoching and Word Rhyming, as predictors and
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obtained correlations of ,35 and .22, vespectively, with
overrll reading performance (ORP) which combined the Gates
Reading and Gray Oral Reading scores. With their own test
of name writing and one of letter naming, they found
correlations of 43 and .55 with the ORP Index. Tests of
word recognition and word reproduction, which are
essentlially tests of the initial stages of reading, showed
~correlations in the .0's, Her sampling and statistical
Techniques, which are discussed in the section devoted to
multivariate studies, posed severe limitations to
acceptance of her findings.

Zaruba (1960) also concluded that letter recogni-
tion had the "greatest value" for predicting success,
but failed to use legitimate statistical techniques or
provide any quantitative measure of "value." Silvaroli
(196&) reported that his study of 475 Long Island
children showed that the single factor of letter identifi-
cation (Durrell Informal Test of Upper and Lower Case
Identvification) was as good as all or any combination of
predictors. These predictors included intelligence,
socioeconomic status, and maternal n - achievement.

Dykstra (1967) ‘cautioned against the use of sub= .-
tests of readiness tests because of the insufficient
reliability. He also belleved, yet did not justify with
data, that a single subtest was almost as good &

predictor of achievement as an entire battery,
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Sprigle (Sprigle & Lanier, 1967) devised his own
readiness test, involving verbal comprehension, size rela-
tions, visual discrimination, reasoning, understanding of
numbers, information, analogies, vocabulary, and spatiel
relations, which he claimed gave correlations with the MRT
of .83 to .90 for three age groups, and had the advantage
of requiring only eight to ten minutes for adminlistration s
by a nurse. This test correlated from .63 to .66 with
reading achievement, but as a new instrument required
further validation. Predictive validity was based on 276
children. Using 30 randomly selected chlldren from this
sample as a basis, he claimed test-retest reliability of
.96, |

Much earlier (1930) Deputy developed his own test
and, using i03 sub jects, obtained a correlation of .70,
One might speculate why the test has not survived wlth
predictive validity of such magnitude.

A form copying test, the Bender Visual Mbtor'
Gestalt Test, which is not specifically a reading readi-
ness test and yet requires skills among those measured in
nost reading readiness tests, was used by Keogh (1963) with
119 subjects, Using the ILee-Clark Reading Test as the
critericn at the end of first grade, she cbtained a correla-
tion of .39, The correlation was about the same (.42)
botween the Bender and the firs% grade teacher's rating of

childrent's achlevement.

.
el bt it
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The MRT, used in this study, has been employed
'frequently, alone and in combination with other measures
of kindergarten children, as a predictor of success in
later reading.

In 1936 Wright (cited by Roslow, 1940) found &
correlation of .4l between the MRT and achievement on the
Gates Primary, using 208 subjects. The following year
Wilson and Burke (1937) reported their use of this test as
one of three predictors with 25 pupils at the Horace Mann
School. Correlation of the total MRT with Gates Primary
Reading Tests Typss 1, 2, and 3, and with the Hildreth -
First Grade Test showed coefficients of correlation rang=-
ing from ,26 to .60, They concluded that reading readi-
ness tests had little predictive value, but the inconsistent
method in which the study was conducted (e.g. various tests
given throughout the year rather than all subtests at the
same time) is a limitation of the findings of this early
attempt at prediction.

A Canadisn study involving 545 subjects was cited by
Robinson and her colleagues (1965). Zingle and Hohol ad=-
ministered the MRT and found a correlation of .0 with the
Marion Monros Reading Test at ths end of a year,

Mitchell (1967)'used the MRT to predict scores for
7310 white and 518 Negro children in Word Reading, Paragraph
leaning, Vocabulary, and Word Studies subtests of the SAT

and obtained correlations ranging from .52 - .60 for Negroes"

-
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and .56 = .59 for whites. |

In an earlier study (1962) he used an entire first
grade (N=1170) to predict achievement on the MAT and found
correlations of 475 for Negroes and .511 for whites using
‘the MAT as the criteriou.

The MRT was used as a proedictor of success in first
grade by liatick (1963) with 972 suburbar children, and a
correlation of .56 was found. The criterion, however, was
teacher opinion early in first grade, rather than some
more reliable measure.

Correlations of .3l and .25 were found for the MRT
and the California Achievement Test (CAT) Reading Vocab-
ulary snd Reading Comprehension subtests, respectively,
by Bryan (1964) in his sample of 25, | ‘

Mayans (1966) obtained a correlation of .55, the
highest of her predictor variables, with the Gates 1# her
study of 245 subjects.

The total MRT score was found to be the best ﬁre-‘
dictor (r= .,60) of first grade achievement on the Gates
Primary Reading Test by Charry (1967). For fourth grade
the correlation was .54, with the MRT still the chiéf
predictor, | _

Kottmeyer (1947b) found a correlation of .46
between the MRT and the Gates, which was close to the
magnitude of that for the Detroit First Grade Intelligence,

which yielded a correlation of .423.

d
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Shea (1968), using the MRT, the Lorge-Thorndike
Intelligence Test (LT), and her own Test of Visual Dis-
crimination of Words, attempted to determine which was the
best predictor for 76 first grade children in Connecticut,
Her unsophisticated use of statistics casts doubt on her
findings, but she did report a correlation of +61 between
the MRT and an unstandardized word recognition test of all
words in pre-primer and primer vocabularies of the
Macmillan Company serles and of the Ginn and Company
series of basal readers. This lack of an appropriate
eriterion has proved a limitation of several étudies.

Bremer (1959) contended that readiness tests can-
not be used to predict reading achievement with any degree
of accuracy after obtaining a correlation of 40 between
the MRT and achievement at the beginning of second grade,

as measured by the Gray-Votaw-Rogers Gemeral Achievement

. Tests, Primary Test, which he used with 2069 children in

Amarillo,

Karlin (1957) also concluded that "It is virtually
impossible to predict from the reading readiness test
score how well any child in the sample will do on the
reading test (p. 322)." He used 11l first grade pupils
who were selected for certain characteristics of normality.
The MRT was administered in September and the Gates Primary
Reading Test in May. He found a correlation of .36 which
was significant at the .0l level but practioally‘useless
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. for prediction purposes. When the influence of chrono-
logical age (CA) and IQ was removed, the r dropped to «25,

Kottmeyer (1947a) obtained a correlation of only
.46 when he used scores of 3115 children on the MRT and the
Gates Reading Test.

Dean (1939) used the “RT to predict achievevinent on -
the MAT‘and found a correlation of .59, better than that
of the Monroe as a predictor, with its coefficient of .4l.
He claimed thet MA was a better predictor, but the signif-
jcance of the difference between a correlation of .62 ‘

(MA and achievement) and one of .59 (MRT and achlevement)
is doubtful. He used 119 subjects in Billings, Montana,
His highest R in multiple correlations was .6, for MA
and the two readiness tests correlated with achievement.
Bagford (1968) quoted Bllesmer!s findings of
correlations in the range of .50 and .60 between reading
feadiness scores and measures of early reading success.

i) Bagford himself, in a longitudinal study, used 119
kindergarten subjects in Iowa City whose scores on MRT sub-
tests were correlated with Iowa Tests of Basic Skills sube
tests of Vocsbulary and Comprehension in grades four,
five, and six. He found coefficients ranging from the
.20t's (Sentences on the MRT with Vocabulary and
Cofiprehension) to (53 (total MRT with Vocabulary in all
three grades) and with Comprehension in all three grades

| . (o544, 51, o49)e He found the Harrison-Stroud a better
| .

p Yo"
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predictor (up to .72) but because the Harrison-Stroud was
administered in kindergarten and the MRT in first grade,
the results cannot be considered comparable.

Dykstra (1967) reported a number of unpublished
studies which used the MRT as a predictor., Fry obtained
a8 correlation of .62 and Hayes one of .6l when the SAT
Paragraph Meaning subtest was used as the eriterion.

Both studles were conducted with close to 400 subjects.
Sheldon and Stauffer each used the same independent and
criterion variables. Sheldon obtained a correlation of
.70 for 467 subjects, and Stauffer, using about 200
children in two treatment groups (the basgal reader and
language experience approach) found correlations of U7
and .78, respectively. Tanyzer was also reported to have
found correlations in the ,50's using two reading instruc-
tion methods, with the same ihdependent and dependent
variables,

Dean (1965) used subtests of the MRT in a study of
263 mid-western children and concluded that the Numbers
subtest of the MRT was "the most outstanding indicator
for success or failure" in reading in grades two and
three, For grade three achievement the Matching subtest
was valuable, but not for grade two,

Wartenberg (1967) -concluded that the Numbers sube
test was the highest single predictive measure for the
Word Study subtest of his criterion, the SAT, He did not
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test the relationships of his predictors with an average or
overall reading achievement in his study of 98 subjects.

Dykstra (1967) cited seven investigations in which
the Numbers subtest was the best predictor, with correla=-
tions ranging from .43 to .71.

Hildreth and Griffitns (1939), using unique statist-
ical éreatment, claimed good predictive validity (2F,.70),
but Robinson and Hall, cited by Dean (1965), found a
medium correlation of .51. Dean (1965) also reported
Robertson's 1957 study which folléwed children through
ninth grade., She found a significant relationship between
the Numbers subtest elone of the MRT but concluded that
the MRT yielded the "least si@ificant“ results of all
the standardized predictors. |

Kingston (1962) correlated the subtests and total
scope of the MRT with the subtests end total score of tha.
SAT for 272 white fourth and fifth grade pupils as the
basis for a!multiple correlation. He found that the YRT,
given in first grade, coxrelated significantly with all
areas of the SAT in both third and fourth grades, but
that the magnitude of the coefficients was such that pre-
diction for individuals was not indicated., While the
: correlations were staiistically significant, the range
waa'.BO to »60. The ilatching and Numbers subtests yielded
the highest correlations. The greatest R was «390 for

fourth grade girls' sceres on the Paragraph Meaning.
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There appear to be several limitations té Kingston's
approach. First, the use of subtests along with total
gcores did not give a true multiple correlation, since tho
total score is made up of subtests, The subtests used
singly or -in combinations less than the totgl lack reli-~
aﬁility, despite the fact that a number of studies men-
tioned have used them as single or independent predictors,
Findings based on subtests as predictors are therefore to
be questioned. In addition, multiple correlaiions in the

range of .145 to .390, while they may be statistically

significant, as were correlations in other studies reviewed

in this chapter, camnot be considered useful.

Thus it méy be observed that readiness tests as a
whole do not differ greatly in their ability to predict
achievement on various grade levels, although the co -
efficients of correlastion appear to decline somswhat in
successive grades, The MRT, one of the predictors in the
present studﬁ, is as efficient as the Lee~Clark, Monroe,
and Harrison Stroud, and yet the correlatioms are not
great enough to permit the test to be used as the single
predictor of reading achievement, Subtests and non-
standardized tests, while yielding relatively high correla-
tions in reported studies, do not possess the reliability ' i
necessary for predictive efficiency. According to Inglis
(1948, p. 8l4) "The use of a reading readiness test con- «
cerned with verbal fdcility will not in itself discriminate
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botween those who will fail end those who wWill succeed in
the mastery of elementary reading", and the studles re-
viewed appear to bear out hils contention,

Intellipence Moasures

I d

A second generally accepted predictor of reading
achiovement is mental ability, as measured in a variety
of ways. Straag and others (1961) theorized that there
i3 no relationship betwesn gains in reading comprehension
and initial IQ; therefore children with low IQ's can
loarn to wead. Durkin (1966) corroborated this opinion
with her experience with preschoolers who were reasding.
She sald that high IQts.were not always ovident, and
agreed with Bruner's étatement that "We begin with tThe
hypothesis that any subject can be taught effectively in
some intellectually honest form to any chlld at any
stage of developmeni (Brumer, 1960, p. vii)."

Jackason (194l4) found that k3.,3% of the 300 re=-
tarded readers in his investigation.héd an IQ of 105 or
higher, indicating to him that veliance could not be
placed on intelligence alone in the area of prediction.

Bryan (196l) also observed that the bright child
15 not always a successful reader, and that in the early
grades children with comparable intelligence scores
- develop at "vastly different™ rates.

Yot Wilking (1941, p. 268) believed that "intell-

- fgence is generally conceded to be a definite prerequis-
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ite for success in reading." He cited Ladd’s study which
showed correlations of from .60 to .65 between group in-
telligence tests and reading achievement. He indicated,
without data however, that the relationshlp between read=-
ing and nonverbal group intelligence tests i1s much lower,
This may be explained by Inglis, who said that most IQ
tests contain verbal elements in the statement of a
proviem or in the response required, or in bhoth. The ’
correlation, therefore, is due in part to common elements
in the test situation.

If it is accepted that the mind can best be

described in terms ol a general factor g and

certain additional group or specific factors,

the correlation beitween readlng and intelligence

may be explained by the employment of common

mental ebilities., Obviously, g will be common

to both btests, and the verbal factor will have

some Influence on the intelligence test unless

1% is devold of verballsm in both stimulus and

response (Inglis, 1948, p. hl}.

Inglis believed that MA was slighfly inferior to
roading readiness measures in predlicting reading achlieve-.
ment, citing correlation coefficients in the .50's and
.60's as typical of inbtelligence measures as predictors,
Weintraub (1967) believed that intelligence measures were
less effective fthan reading readiness tests which had
predictive value in the range of .jO's through .60!s.
Kerfoot (196l) found intelligence not as good a predictor
as teats of visual discrimination.

Harootunlan (1966), in reviewing studies in this

area, concurred. "The substantlial relationship between
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intelligence and reading is not unexpected, What is
interesting, however, is that intelligence is not the
Gominant varisble (Harootunian, 1966, p. 389)."

Harris believed that the relationship between in-

"telligence and reading is low to moderate initisally but

increases as the child advances through school., FKis
belief was that "As the nature of tha reading task becomes
more one of comprenension and interpretation, intelligence
becomes & sStronger detvermining factor (Harris, 1967,
pe 341)." _

Durkin (196li) found in her study of early readers
a correlation of .40 between IQ and achievement at the
beginning of first grade which iﬁcreased to .79 at the

’

end of fifth grads,

That correlation of reading age (1.e. achievement)
with IQ increases with CA was found by Fransella (1965),
who obtained partial correlations between IQ and reading
age, with CA held constant, of .5l for children aged 6.2.
0 9, .65 for those from 10 to 12 years, and .72 for
those in the 13 to 15 age group. _

Petty (1939) found a coréelation of 146 between
IQ and reading achievement, and Grilk, reported by
Robinson (1955) obtained one of .6l with reading
conprenension. _ |

Montal age was found by Gates (1937) to be related
to reading grade’level i the range .3i to .62, with the
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highést correlations in classes with the "best"‘instructors.
and the lowes’ with the "vooredt" instructors, Gates and
Bond (1936) found correlations of about 25, but Vilscek
(1965) believed as a result of her study of 402 subjects
that mental age and socioecon mic status were "powerful
independent variables affecting(firat grade reading
success.' |
| Anderson, as reported by Hillerich (1966), used LL43

kindergarten subjects and found that those with lower MA
(52 to 65 months) gained as much in reading as those with
higher MA (79 %o 91 months). Hillerich, who believed that
the effect of MA was mipimal, reported that correlations
- were low, some as low as ,00,

The Wechsler Inteliigence Scale for Children
(WISC) and the Stanford Binet (SB) were used by a number
of investigators in their predictlons. DBescause these are
individual tests, their reliability is génerally higher
than group tests, and therefore a truer plcture of the
relationship with reading achievement might be expected,

Charry (1967) found correlations with the Gates
Primary Reading Test of (50 and .52 for two first grade
gsamples (77 end 114 subjecté, respectively) using the WISC
as a predictor, and obtained a correlation of ,39 for
fourth grade achievement. In hls first grade prediction
battery, the WISC was his second strongest predictor, but
_in foufth grade prediction the WISC did not make a

i
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significant contribution.

Slobodzian (1968) used the WISC as a predictor in a
study of 115 first grade children in New Jersey. Unfort-
unately, inapproprlate statlstical treatment gave little
more information then the concluslon
readers have hligher WISC IQ's than non-achieving readers.

Neville (1961) separated the difference between
retarded and non-retarded males into scores‘on‘WISC sube-
tests., He found that retarded readers scored significantly
higher on Block Design, Picture Arrangement, Performance
IQ, and significantly lower on Verbal IQ, Information,

. Digit Span, and Arithmetvice.

The SB was found by Dean (1939) to correlate .62
with achievement in a study involving 116 subjects. It
was a better predictor, he belleved, than two readiness
tests which gave correlations of .41 and .59 with five
first grade classes in Blllings, Montana, When the in-
fluence of the MRT scores was removed, a correlation of
«32 between SB MA and achlevement was obtained, He also
reporited correlations of .51 using this instrument in an
investigation of 14}l children by Morphett and Washburne,
and .377 by Har .2 with 120 subjects.

Benger (1967) used the SB as one of the predictors
of the Edmonton Public Schools Word Recognition Test and
the Gates Primary. She obtained a correlation of ,536
for thé 60 Canadian children, but since children with

d
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high and low IQ!'s, difficulty in mathematics, emotional
disturbances, home background problems, and physical dis=-
abilities were excluded, the vallidity of the prediction for
"a normally distrlibuted population is questlonable. |

Bobbe and her colleagues (1963) correlated ablility
as measured by the CTMM with reading achievement on the.CAT,
using fourth, fifth, end sixth gréde children. They obtain-
ed a correlation coefficient of .75 with the Reading
Couprehension subtest, The authors did not indicate, how=
over, when the intelligence test was administered, With
this high an 2, it might be assumed that the test was
-given at the Iintermediste grade level along with the
achlevement tests, since 1t was the investigators' hy-
pothesis that intelligence correlated with achievement as
woll as did previous‘achievement, and therefore it was not
necessary to admuinister achievément tests., Thus the pre-
diction was probably notia long-range one, Matick (1963)
uséd the CTMM scores of 972 suburban children as pre-
dictors of success in early first gréde, and reported a
correlation of .37. His criterion was teacher opinioﬁ,
which cannot be considered as reliable as a standardized
instrument,

Dykstra (1967) reporited that the Pintner Cunningham
was found to be correlated .75 with SAT reading by Fry.
Hayes and Sheldon used the same variables and obtained

correlations of .63 and .59, respectively, and Stauffer
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and Tanyzer found coefficients of .43 and .49 respectively.
. Gates (1940) tested 173 children halfway through the first
grade on the Gates Primary Reading Tests Type 1 and Type 2
and obtained a correlation of .45 with the PC,

Deputy (1930) found a higher correlction, .70, in
his study of 103 subjects, and Lee, Clark and Lee (197" ),
using the same.independence variable, obtained a correla-
tion of .39 with the Gates Silent Reading Tests, Types 1,
2, and 3, evidently forerunners of the present-day Gatoes.

In her longitudinal study of 276 children, Moreau
(1950) found a correlation of .39 for iQ and .53 for MA
based on PC scores with achievement as measured by the
Califorﬁia Basic Skills Test, compared with the .l;6 she
found for readiness.

Santoro (1967) used the 0tis Quick Scoring Mental
Ability Test as a predictor for 21 puplls and obtained a
correlation of .Th with the California Reading Test.

The size of the sample may have influenced the correlation.
Use of %he same predictor by Gavel (1958) yielded a
correlation of .45 for IQ and .4l for MA for about 40
first graders.

The Lorge Thorndike was used by a number of in-
festigators wnose rosulting coefficients of correlation
wero similar to those of othér measures of intelligerice,.

Wartenberg (1967) did not report individual correlations
in his study of 91 suburban Philadelphia children, but




37

included IQ as one of the predictor variables "of most
significance."

Edwards and Kirby (196L4) predicted from first grade
intelligence scores on this instrument to third grade, and
found a correlation of .6 with achievement on a subtest
of the SRA, and .50 with total achievement., Their study
involved 336 pupils in Kansas.

Matick (1963) obtained a correlation of .31 in his
study of 972 suburban children. Cofrelations of .49 and
447 {for raw score and IQ, respectively) were found by
Panther (19675 in his study of 4l children. Shea (1968)
did not report the correlation:of LT scores with reading
achievement, but obtained a multiple correlation of .76,
the highest of any combination, for LT scores and scores
on her own Visual Discrimination Test with an unstandardized
criterion.

Some early investigators used the Detroit First-Grade
Intelligence Test as a predictor., A study by Lee, Clark,
and Lee (193};) yielded a correlation of 41 for IQ and .40
for MA based on the use of this instrument with 92 subjects;
Morphett and Washburne (1931) obtained & correlation of‘.59
for 141 children, and Kottmeyer (1947) found a correlation
of 423, slightly lower then that for the MRT in the same
gtudy.

Thackray {1965) used the Kelvin Measurement of
Abilit&yTest for Infants in his study of 182 subjeots and
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obtained a correlation-of .ul.

Drawing tests have been.purported to possess a high
correlation with intelligence scores on other instruments
and have therefore been used by researchers as predictors
of reading achievement., Petty (1939) used Peck and
Manuel's Non-Language Pr;dictioq Test for Young Children
as & predictof of reading gradeg and obtalned a
correlation of .lj8, the same as that she found for IQ.
0f course, a standardized critefion would bave been
preferable.

Koppitz and others.(l959) used the Human Figure
Drawing Test. with 1431 first grade children in Columbus
and found a correlation of .46 with the MAT.

Barrett (19@5) reportved that a house drawing
test used by Beck sand Beck ylelded very low correlations
(under .20) with the American School Achievement Test,

. Primary I Batter&.

. Panther (1967), in his study of Ll children in a
campus school, used two drawing tests, the Rutgers Drawing
Test, Form A and the Goodenough-Harris, which was used”’
in the present study as the DAMT section of the MRT, and
obtained a non-significant correlation of .26 with the
MAT Reading subtests and a significant r of .34 for the
Goodenoughe Nelther is of practical value, however. .

From his study which yielded a correlation of 6l
for the PAMT with achievement and .33 for group intell-

b




igence scores with the same criterion, Easley (1964)
concluded that kindergarten age drawings reflected an
aspect of developmert more related to reading readiness
than the visually structured group intslligence tests.

| Shipp and Loudon {196l) also used the DAMI as
a predictor of achievement for 115 first graders on the
Gray-Votaw-Rogérs Primary Achievement Tests. The DAMT
correlated .51 with total achievement, The highest
correlation with a subtest was .42 with Reading
Comprehengion and the lowest was « 30, for Reading
Vocabuléry; Verbal intelligence measures have tended to
predict vocabulary better than comprehension. They
quoted Cronbach's statehent that predictive validlty
rarely surpasses .60, believing that the DAMT was &
good predictor. | |

Wilson and Burke (1937), using.the DAMI of éhe
MRT, found correlations of .30 to 48 with the Gates
given at the end of the year, Wilson and Flemming (1936)
found éhe DAMI' at Least as good a predictor as the 3B,
obtaining correlations of .372 for the former and .333
for the latter with achievement as measured by 1l tests;
a questionable criterion, in their study of 25 high IQ
children at the ‘Horace Mann Schodi.
The DAMP was used by Zaruba (1968) but her

inadequate statistical treatment and use of reading

grade placement (a subjective decision made by teachers)
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T as the criterion make it difficult to assess the relation=

ship between this predictor and achievement., Her conclu-

ston, after presenting various percentages, was that the

DANT is a "limited"™ predictor of teacher evaluation.

Had the SAT, which was used as an additional predictor,

been used as the criterion for prediction of achievement,

along with more meaningful statistical treatment, the

study might have had some value.

The conclusion may be reached that while intelli-
gence measures have some predictive value, as do readinesé
tests, the predictive validity is not of a magnitude

sufficient for use of this variable as the sole predictor,

Teacher Judgment

The ability of teachers to predict children's
academic success .as a supplement to or substitute for
standardized instruments has been claimed by seversal
éducators (Dyer and Beall & Holmes inr Slohodzian,
1968), Anderson (1949) observed that readiness is "ot
Qifficult for the observant teacher to determine,"
Dykstra (1967) also believed that teachers are able, after
a short time with children, to predict their reading
JUeCOSS.

. Investigations where teachsr judgment has been
dependent on a scale are reviewed in the section on

rating scales, Studies in this section are restricted

~,

to ihao0se in which teacher judgment consists of a broad
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appraisal of the child or a ronking.

Henig's (1949) study of 98 first grade children in
Newark, New Jersey, resulted in a correlation coefficient
of .59 between teacher judgment end first grede achleve-
ment., It must be noted, howsver, that achievement was
measured by teacher grades, so 1t is possibLe that the
principle of a'self-fulfilling prophecy was operant,

Maticlk (1963) found a correlation of .429 between
kindergarten teacher opinion and success early in first
grade, also measured by first grade teacher opinion.

With such a large sample, 972 suburban children, use of &
stendardized instrument of achievement would have
produced definitive results.

Teacher ranking was used by Lee, Clark, and Lee
(1934) as a'predictor of success on the Lee-Clark Reading
Test, with resulting correlations of .1l to .88, for ’
small groups of 9 to 16 subjects. With such a broad
range of coefficients, further research was clearly
spndicated and no conclusion could be considered applic-
able as a'result of their findings. The smsll groups may
have affécted the resultis.

Kottmeyer (1965) claimed that teachers were betler
bredictors.than tests of readiness and intelligence,'but
his use of percentages only as evidence leaves doubt as
to the atatistical significence of his findings.

Teacher rating of general abliliity waa used as a
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predictor of achievement by Thackray (1965) on the Southgate
Test, and he obtained a correlation of .51, which was
somewhat higher than the .4l he found using the Kelvin
Measure of Ability as a predictor.,

A study by Carr and Michaels {1941) ylelded s&n
average correlation of .79 between teacher ranking early
in ths year and achievement on the Gates Primary Reading
Test at the end of the year. An averags correlation does
not appear %o be an appropriate statistiec, but the range,
from 64 to .9&,'indicated a substantial to high relation- -
ship (Crowley & Cohen, 1967 p. 57) between achievement and
teacher ranking. This was a relatively short term.pfe-
diction, however.

Teacher ranking in November was found by Wilson and
Burke (1937) to be correlated .86, .76, and .85 with
three Gates Primary Reading Tests administered in May of
first gréde. The investigators found higher predictive
validity for teacher ranking than for any other measure
they used =~ various readiness subtests, intelligence,

chronological ege, drawing a man, grip, and motor

" coordination., Another study (Wilson & Flemming, 1938)

found correlations of teacher judgment and achievement in

the range of .60 to .83 for a November - May prediction.
Zaruba's {1968) study of several predictor

vaéiables found that subjective appraisal by the teacher

was a Mugseful® predictor, but her use of percentsges to

e
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peach this conclusion was clearly inappropriaste. Teachers

panked children as high, average, snd low. Their consider=
ation included, but was not limited to, observation of
physical development, coordination, general kpowledge,
= concept development, verbal fluency, vocabulary, and
| processes of tests (as opposed %o products),
Tyler (1968) followed 945 kindergasrten children
through fourth grade, when his sample decreased ©o 419, and
concluded that there was a significant relationship (at

the .01 ievel) betweon teacher judgment and mental maturity,

memory, discrimination of sounds, forms, and colors, motor
control, spécific adjustment behaviers, interest in-books
and reading, and work habits. The relationship with ’
reading achievement in foﬁrth grade was being sought, and
since there was no significent relationship reported it
would seem that none was Iound.

Reading achievement was not predicted by teachers in
an investigation by Pnaris (1967), but rather reading
readiness, ‘wnicn he termed kindergarten achievement.
Prediction for 515 kindergarten children early in the year

| yielded a correlation of ,591 with the MRT., Teachers rated

!

on the basis of social-emctional factors, which had no

relationship to the MRT,

The variable of teacher judgment has not been tested
as frequently as the other ﬁredictor variables, readiness

and intelligence, The studies that have been found
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" found that "“negative emotional states" interferad with

' grade boys in a case-study approach that:

Ly

obtained correlations between .11 snd .94, but the
statistical and research design limitations of almost all
the studies testing proedictive ability of teacher judgment
have cast doubt on the findings. These contradistory and
indecizive findings demonstrate the mneed for the use of
appropriste statistical techniques with sizeable samples
to determine whether teacher judgment is a valld predictor,

Behavior Rating Scales

These measurements have generally required subjec-
tive teacher judgment in rating children, using a scale or
guide for the teacher to rate specific behaviors rather
than an ovarg}l impression of reédiness or ability, as
discussed in:;he previous section.

Johnson (1957) reported that as early as 1927 Bird

learning in children four to six years old. She also
cited Castner's belieif that certain negative traits,
especially excltsble and unstable personalities, tended
to predisposze fallure in resading.

Durkin (19€0) concluded after studying six first

A variety of factors, other than that of intelligence,
noticeably affect a child's progress in learning
to read. Certain personality traits seemed
oespecially significan® as deterring factors: in
particular, the tendency to be passive and shy
and to be lacking in self-confidence (Durkin,

1960, p. 32),

It would seem then that the recording of aspects of

—
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emotional and social behavior might contribute to accurate
.prediction of readlng success,

An early study in which the authors bellieved that
teachers have the ability to "recognize those qualities,
abilities, potentialities, and interests which have much
to do with a pupil's success in learning to read" (Lee,
Clark, é Leo, 193}) found a correlation of .49 with their
standardized reading achieﬁement test. Twenty questions
were agked related to the 92 children's home environment,
physical conditioﬁ, ability to rélate to others, interest,
and ability in school. ’

Home enviromment (Thackray, 1965), as measured by
a multiple choice Picture Vocabulary Test constructed by
the experimenter, teacher ratings of language end speech,
and notes made by the experimenter concerning the socio-
economic btackgrounds of the‘children's home environment,
was found to correlate with reading achievement on the
Southgate Group Reading Test administered at age six (A)

and at six years, four months (B), as follows:

Predictor A B
Vocabulary Profile o131 ;389
Teacher rating of language.492 468
Teachor rating of speech ,386 06

meachers also rated emotional and personal
attitudes'of the children with the following correla-

tlions:
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- Predictor A B
Self-confidence «337 273
Coopzration with adults 341 .287
Cooperation with children  .,103 .13}
Persistence 361  .353
Stability 219 0165
Prevailing attitude 356 .332

These predictors were not explained further,
Ratings on all predictors were made when the 182 children
were five years, four months of age, in their gecond term
in British schools, Slobodzian (1968) reported Wright's
1936 study in Indiana, in which he used as predictors a
pupil rating scale of personal characteristics, reading
readiness, social adjusitment, emotional stability and
ability to learn. Teachers rated the 200 subjects from
very poor to excellent on items in each category at the
'beginning of first grade, End-of-year teacher grades,
not an ideal measure from the standpoint of reliabillty,
were used as the criterion. He found ths pupil rating
scale the best predictor with correlations of .61 and
Bl for the two years of his study, yet he reported
predictive validity of the readiness test as .61 and
.62, surely not different. At any rate, the scale
- appeared to be a useful predictor of a magnitude similar
to that of reading readiness tests,
A five-~point readiness status scale was used in‘
an investigation by Kermoian (1962) involving 276 first
grade children in San Francisco, A correlation of .77

was found between the scale and the MAT,
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e Alshan (1965) used teacher ratings on a five-point
<3 gcale with 82 children and found that these ratings ran&ed
sécond to auditory blending and consonant recognition as
. predlctive measures,
: } o Orear (1951) hypothesized that a relationship
— existed between reading achievemeni and social maturity
as measured by ths Vineland and the Munn scales, which
correlated .33 with esch oﬁher. She found, using the

Garvey Reading Test scores of 250 California children as

the criterion, that the predicti?e ability of the Munn
was o418 and the Vineland only .216. -
Medinnus (1961) developed a first grade adjustment

scale with 50 items grouped into five categories: physical
status and motor bshavior, social behavior, emotional
behavior,.intellectual abilities and behavior, and
adjustment to classroom membership and requirements. He
reported low correlations of this scals with chronologle-
cal age {.21) and IQ (.42). He believed that the inter-
ratver reliability, .77, was hiéh enough to indicate
"moderate agroement." He cifed ag advantages of the scale
" the facts that it was easy to use, that the language.and
terminology were understandsble and meaningful to teachers,
and that the adjectives describing the ends of the scale
wore not so extreme that teachers would hesitate to
aséign such values to children's behavior, He did not

» report predictive validity of ﬁis instrument, but

Henderson and Long (1968) reported thelr use of & scale i
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partially derived from Medinnus'!., These investigators had
teachsrs of 192 children rate them on 2 bi-polar dimen-
siong of classrocm behavior, some of which were: “can work

quietly," "is able %o play in a group," "follows direc-

)

tions," and "talks to other children." They did not
predict reading achievement, merely readiness, as
measured by the MRT, and obtained a correlation of ,39,
which lad them to conclude that

«+.i% has long been recognized that teachsr judgment
based upon cbservation of classroom behavior is a
sound predictor of reading readiness. The present
study reaffirms this relationship and suggests the
usefulness of this relatively simple and reliable
scale for the assessment of social maturity in the
firgt few weeks of grade one (Henderson & Long, :
1968, p. 43). }

According %o Crowley and .Cohen (1967, pp. 56-57),

a correlation of ,20 to .40 has"slight" use in predicting,
naking the investigators appear overconfident., This
scale proved in *ue Henderson and Long study to have a

'fairly low correlation with the readiness test, suggest-

ing that 1t should not be used as a substitute; howevery

in combination with a readiness test, it wight contribute j

to a multiple correlation.

Ransom (1969) reviewed the First Grade Screening
Test which was developed by Pate and Webd to identify
children "who will probably not make satisfactory school
progress without special assistance." Using a sample of
952 ohildren, thoy obiained a cofralation of .60 with

the SAT at the end of first grade. No concurrent
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validity was reported. Test items were grouped by the

reviewer as follows:

Fine motor skills through production of body

concepts by pencil drawing 10%
Fine motor skillzs through line drawing and
production of figural concepts 10%

Judgments of uppropriate play and social action 20%
Ability to follow minute directions through

visual mobtor rasponge 10%
Evidence of vocabulary and conceptual .
information 50%

Administration time was reported as 30 to L5 minutes, with
separate forms for boys and girls. The reviewer noted that
evidence oif counsfiruct validity was lacking, but believed
that it was a good predictor of children who were high
risks for academic failure,

A teacher quostionnaire devised by Mayans (1966)
ésked teachers to rate children on a three-point scalg
(above average, sverage, below aversge) in the areas of
language development, self-concept, and social skills,

In her study of 2)j5 subjects, the 30 item questionnaire
correlated 45 with the criterion, the Gates Primary
Readlng Test. This measure correlated .Ul with the Binet
and L5l with the MRT,

Inglis (1948), to support his belief that reading
readiness tests are not the best, or only, predictors,
cited a study by Robertson and Hall who found that while
the median r between reading readiness snd achievement
was .58, the use of a teacher rating sc.le yielded a

correlation of .68,
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Iv appears that behavior rating scales in various
forms have made a contribution to prediction of reading
achievement. Correlations of this type of predictor with
achievement have been found in the range of .42 to. .79,
similer to those yielded by the other predictors discussed,
Again, such a relationship does not justify use of this
variable as a single predictor, but suggests that in
combination 1t may add to the efficiency of prediction,

Maltivariate Studies

Multiple regression is the technique which .
immediately comes to mind when considering prediction,
especially in the area of reading, where no single
predictor has been found to be of such magnitude as to
conbtribute a great proporition of the variance. Un=
fortunately, few studles have been conducted using this
technique., Before the development of computer programs,

a reluctznce to uss multiple regression was understanﬁable,
but since the labor involved has been reduced sharply, the
accuracy of prediction afforded by this technique should
be of prime consideration, |

Meyers and others (1968) used regression to predict
achievement on the CAT in grades four, five, and six from
kindergarten Yest and rating data. As predictors they used
the 0~-M Pilcture Vocabulery test,; three ftosts in each
category of psychomotor, perceptual spread, linguistic,
and figural'reasoning, end 'a diglt apan test., In addition

.
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) they used ratings on a nine-point scale of ten character-
igtics of test behavior., Multiple correlations for sub-
| - ' tests of the CAT ranged from .64l to ,756, with an R of
‘ +T4O0 for total achievement. The best predictor was found
to be the 0-M Picture Vocabulary Test, According te the
regearchers, '"most striking in the resulits is the value of
behavior ratings in anticipating later achievement." The
highest correlation found was .50 with the Attention
category on the rating scale, Explanation of the items on
the scale, unfortunately. was not made in the report. The
size of the sample, 57, is a limitation of this study.
Silberberg, Iversen, and Silberberg (1967, 1968)
used the multiple regression technique with IQ, CA,
.and the five subitest scores on the Gates Reading
Readiness Tests as predictor of achievement on the
Bond-Clymer-Hoyt Developmental Reading Test. They found
the contribution of age negligible and observed that IQ
is .not a good predictor, although the multiplie R was
somewhat higher when they were included, An R of .59 was
obtained for boys, .69 for girls, with none reported for
vhe total group. The regression squation for boys was:

Predicted score = ,39 (Letters and Numbers) +.32
(IQ) +1.2 (Word-Card Mabtching) - 10.73

For girls it was:

Predicted score = .43 (Letters and Numbers) +1.18
(Word Matching) +.30 (IQ) +.99 (Rhyming) ~ 9.61
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This study, with 222 subjects, did not use the total Gates
score as a predictor, Since the subtests are short, thelir
reliability 1is suspect; therefore 1% would seem that thera

was little need for a multliple correlation of the subteats.

‘A Pearson » between the total Gates snd the criterlon mignt

have sufficed, since the contribution of age snd IQ werse’
relatively unimportiant., The authors used subtests,
however, because

Through this type of analysis one can welgh the

relative contributlions of the component parts of

a test ussd in prediction, f those portions of

a test that provide redundant or only slight

additional information are eliminated, the total

time required for testing may ve substantially

reduced (Silberberg at al., 1968, p. 21l).

One of the most popular recent studies (de Hirsch,
Jansky, & Langford, 1966) attempted to predict reading ~
fallure for 53 children using kindergarten tests. The
researchers developed a predictive index based on the
number of tests on which the child scored at or above the
critical score, and clalmed to have identified the:
"overwhelming majority" of children who were later found
%0 he falling a writing test, the Gates Reading Test, the
Gray Oral Reading Test, and a spelling test at the end of
second grado,

For a number of reasons, this study cannot be sald .
to have accomplished 1ts goals. The sample; which was‘

small, consisted of children within 1 SD of 100 on the

Stanford Binet, Parametric statistics were not used
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beceuse distributions of scores .on the predicvor tests were
not normal. The inference is thet the Lests wers too easy
or too difficult and were therefore not appropriate. The
tosta themselves are questionable in terms of roliabllity
"and validity. Some were constructed by the authors, soms
were parts of other tests, and some were tests of skills
which were difficult to measure cn a continuum (i.e.

tying a knotv).

Multiple regressicen would have been apprecpriate for
this type of study, and, according to Zieky and Page, the
use of it

e « o« With its separate weighting of e:r ‘h predictor,

not only would obviate the need for suchh an

agsumption that each test contributes equally

in predictive power, bubt also quite probably would

have increased the prediciive ability of the

combination of tests (Zieky & Page, 1968, p. 336).

Shea (1968) used a number of measures == the MRT,
IQ, snd her own test of Visual Discrimination to predict
word recognition, an unstandardized test of all words in
the pre-primer and primer voéabularies of the Macmillan |
Company und the Ginn and Company reading series. In
addition to poor selection of a critericn, when the Gates,‘
MAT, and SAT were generally available, she did not use

multiple regression but merely reported'multiple

correlations as follows:

Word Recognition with: R
MRT, LT .66
VD, MRT o173
VD, LT .76

. VD, MRT, LT .66
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The 1last R, that of all predictors with the criterion, was

equal to that of the LT alone. The addition of two
independent variables did not contribute to the prediction.
A multiple regression, however, could have been employed |
$o indicate the relative importance of tho predictors.
Her use of quartiles for the cfiterion and comparison of
plgcement in quartiles on the predictors with them
provided no useful data of statistical significance,

Hampleman (1963) reported in a review of the
literature that MA, teacher rating, ahd various coMbina;
tions of MA, reading readiness, and teacher ratings have
been found to be the best predictors,

Recent doctoral dissertatidﬁs have used the
maltiple prodiction approach which has yielded higher
R's, Andras (1965) used a number of predictors ~- tests
of pattern copying, identical forms, sudlitory discrimina=- .
tion, phonemes, word meaning, and listening, end found
the test of phonemes the best predictor of readling
achievement on the SAT, with correlations of .33 to .65.
The best multiple prediction (R=.417 to .66l) combined
phonemes and identical forms,

Mallis {1966), using the MRT, MAT, and teachers!
grades 1in geading snd arithmetic in first grade to .
prediet fifth grade achievement in all areas, not

reading alone, on the CAT, obtained R's as follows:
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Sox Original sample Cross validation grouap
BO'f]‘S 0657 - 0851 .587 - o 812
G‘irls . 7}.}0 - e 857 . ° 627 Y 810

He did not explain reasons for a range,,or(Why correlations
were not obtained for the total group.

A sample of 115 New Jersey first lsvel children
(primary children in a nongraded organization) was used by
Slobodzian (1968) in &n investigation of achievement on the
Gates McGinitie Reading Test. As predlctors she used the
WISC, Illinois Test of Psycholinguistic Abilities (ITPA),
the Letter Naming subtest of the Harfison-Stroud Readiness
Profile, and the Lee=Clark Reading Readiness Test. She
divided subjects into successful readers and a non-
achieving group (one might question why a score of l.4 was
. ¢onsidered non-achieving if the grade norm was 1.9 at the
fime of testing) and then compared scores of these two
groups on each predictor by means of chi square analysis
and percentage of agreement on predictor and criterion.
Such comparizons gave little information about the
predictive efficiency of the independent variables, the
relative importance of the various predictors, or orf the
value of combining the predictors. Thus much of the value
of the study has been lost,

Weaver (1968) used the MRT, ITPA, SB, and Peabody
Picture Vocabulary Test {PPVT) to predict MAT subtests of
Word Knowledge, Word Discorimination, and Reading for 77

Negroes in a program for the culturally disadvantaged.
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Since total reading is the measure classroom teachers and

" school personnel use, it may be asked why an average or

overall reading score was not used as the criterion. The
optimum predictive batteries she found were:

For VWord Knowledge -- MRT Copying, SB MA, ITPA

Decoding -

For Word Diserimination =~ MRT Copying, SB MA

For Reading == MRT Total, MRT Copying, SB MA,

ITPA Visual Decoding, ITPA Mbtor
Encoding, ITPA Auditory Vocal
Sequencing.

From her investigation she concluded that visual
motor skills were more closely related tc reading
achievement in cultursally deprived children than weire ’
épegific language skills, This conclusion is question-
able since_pradiction of -the Reading subtest of the
criterion dependsd on the MRT, SB, followed by the ITPA
(presumably listed iq order of contribution)., The PPVT .
was not found to contribute; but all the other predictors
were listed as contributors, and the MRT and SB have a
large language factor., She also‘ﬁentioned finding that
the MRT and SB correlated significantly.hfgher than the\
ITPA and PPVT with the criteria,

Wartenberg (1967) aliso overlooked the practicaln'
importance of an overall criterion in his investigation
of 91 suLurban Philadelphia children. As predictors he
used the MRT, LT, the Wepman Test of Auditory Discrimina-

tlon, and tests of letter identification, visual

discrimination, memory span, and assoclative learaing.
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The SAT was the critverion at the end of first grade, but
multiple correlations were computed for subtests only of
this instrument. Thus his findings were difficult te
generslize or report in a concise or useful form to the
educator. He did report that the group readiness test
(MRT) was the nhest predictor of the vocabulary subiest.
Other predictors of this criterion were the vocabulary
subtest of the MKT, memory spsn, associative learning, and
IQ. Other findings were reported in an untabulated form
and were difficult fec group. Intelligence was found not
to be the best predictor of any of the critefia, but he
pointed out that intelliéence in nis sample was not
normally distributed. Auditory discrimination, visual
discrimination, menory span, and assocliate lgarning were
also found not to be the best predictive of any subtest,

but made some contribution. No rcgression equations were

. given which would have been helpful in individual

prediction.

First= and fourth-grade achiesvement of 57
Pennsgylvania children was predicted by Charry (1967) who
used the Gates Primary Reading Test and the Gates
Reading Survey as the criterion in first and fourth
grades, respectively. Predictors were the MRT, WISC,
Van Wagenen Readiness Scales, and the Detroit Tests of -
Learning Aptitude. He found the best predictors of first
grade reading achievement (R= .70} to be the MRT, WISC,-
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Van Wagenen, MRT Numbers, and Vocabulary of tha‘WISC. The |
last had a noegative weight. Prediction of four#h grade
achievement was lower (R= ,60) with the MRT, Detroit
Verbal Opposites, and MRT Copying, with its negative
weight, as contributors. The use of subtests and MRT
Total is questionable., In the multiple prediction, the
MRT is the only predictor variable useful for both grade
levels. |

The MRT, PPVT, Binet Vocabulary List, and a teacher
questionnaire (which was a rating scale) were used by
Mayans (1566) with 245 predominantly white children of
three socioeconomic levels., She classified children as
culturally advantaged, culturally mixed, and culturally °*
disadvantaged, but also reported on the total group, the
findings for which are discussed here. The Gates
Primary Reading Test was given at the end of first grade,
and all the predictors were administered early in kinder-
garten, An R of .60 was obtained, with the MRT the most'
important predictor, Although the teacher questionnaire
(TQ) had a high correlation with the MRT, it contributed
to the prediction. She also used discrepancy scores as
predictors, which served 1little purpose. The multiple
regression equation obtained was:

Predicted Score = 1.3 + (,03) MRT + (.013) Td +

| (~+009) MB (where MB = one of

the discrepancy scores)
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The MRT contributed 28.39%, the TQ 9.56%, snd the MRT—B}net
discrepancy -2.18%. Again, the PPVT failed to contribute.
The R of .60 left a large amcunt of variance unaccounted
for, indicating that enother variable or other variebles
should be sougnt,.

Wright's (1936) investigation, reported by
Slobvodzian (1968), did not attempt ﬁultiple prediction,
but studies the eificiency of a number of varlables, He
considered a rating scale, with correlations of .61l and
.Ghl, to be superior as a predictor to readiness scores, .
with correlations of .613 and .620, although they are
apparently the same. Mental age had lower correlsations,
489 and 547, for the two years of his study. His
criterion.was teacher grades, so one might question the
validity of tThe study.

Dean (1939) obtained multiple end partial
correlations with his criterion, the MAT. When MA and MRT
were combined for predictive purposes, the R was .64, The
Monroe Reading Aptitude Test and the MA gave a multiple

correlstion of .63. The MRT and the Monroe gave a

" rmultiple correlation of .59, and the correlation of all

three predictori with the MAT was .64, The corrslation
of MA as a single predictor was .62, which he considered
better than the .59 for the MRT, although there appears
to.be 1ittle difference. The Monroe gave a correlation

coefficient of .4l. His partiel correlations were low,
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,01 to .32, except for .5h for the MRT and Monroe with MA
hold consbtant, which would be expected. IT would appear
that thu predictors are interrelated since none is of
great magnitudé‘when the influence of another or two
¢thers is removed, o

Early researchﬁrs‘such as Wilson and Burke (1937),
Wilson and Flemming (1938), and Wilson and others (1938)
studiod a number of variables bui merely iisted them in

order of the size of the correlation. Wilson and Burke

found knowledge of leiters the best predlctor (.59), MA

‘next (.51), followed by matching (.49}, IQ (.33), end -

motor coordination (-.10). Wilson and Flemming found
the DAMD better than the Binet, with correlations of
.372 and .333, respectively., Wilson and his colleagues,

asing two different criteria, found for the Gates

. Primary .correlations of .79 for recognizing small letters,

.78 for writing words, .75 for giviung phaonlc combinations,
and .70 for lmnowledge of letter sounds. When the SAT wés
the criterion, the greatest correlation was .89 for
glviug phonic combinations, .74 for recognizing small
letters as well as for writlng words, and .50 for knowle-
edge of letter sounds. Cémbinations of these predicfora'
could have contribubed valuable informatlion.

Zarube (1968) used letter recsgnition” DAMT, |

sub jective rating by teachers, and the SAT as predictors

of reading grade placement. . In addition to not explaining

i
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why the SAT was not %hiz criverion and why a subjective
measurement by teachers such as readling grade placement
was uged as the criterlon and not as a predictor, the
investigator diminished the value of the study by using
a complicated percentage procedure which gave no informa-
vion sbout the relationship of the independent variables
to each other as predictors. She concluded that letter
recognition had the greatest value, that subjectiﬁe
appraisal by the teacher was useful, and .that the DAMT
was a limited predictor: She stated that the relation-
ship between the SAT and teacher evaluation'wgé the

4 | | gtrongest, which she attfibuted to the brief time

y between the SAT, as a predictor, and assignment of grade
placement scores (high, average; and low), It would seem
that sha overlooked the halo effect once teachers had
learned the SAT scores. Her conclusions, based on 93
first grade children in Californies, were somehow |
generalized to reading readiness, although use of

'ﬂ‘ readiness measures was not reported. Again, a valueble

| opportunliy was lost.

A study of 300 children in Norway (G;essing, 1967)
combined a number of predictors but dld not report
corrélations of individual predictors, Prior to first
grade the children were tested two hours a day for six days
to determlne mental age, verbal comprehension, audlbory

- and visual momery and discrimrnation, sound blending, and

numerical comprehension. School readiness was measured in ~
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terms of soclal adjussment, obligation to a task, ability
to .concentrate, rate of work, initiative, soclal contact,
independence, and a conception of reality. Speech
therapists observed lingulistic development and hand
preference. The combination of reading readiness and
school readiness .(with specific measurement unreported
and undefined) yielded an R of ,.7 with reading develop=
ment (with no indication of the instrument) after one
vear and 48 after two yearé in schooil,

Thackray's (1965) study in England involved four
categorlies of predictors -~ reading readiness, mental
ability, home environment, and emotional and personal
attitudes. His correlations ranged from .103 (coopera-
tion with children, in the emotional and personal
attitudes category) to .596 for total score on the
Harrison-Stroud Readiness Profile., Unfortunately he did
not combine the independent variables in a multiple
predictiion but stopped after treating the predictors
singly, even within the four categorles.

Matick (1963) used as predlctors two readiness
tests, the MRT and ILee~Clark; two intelligence measures,
the CTMM. and LT; and teacher opinion in his study of 972
first grade children, He listed correlations in order
of magnitude:

MRT 559

' Kindergarten teacher opinion  .429
o CTMM 371

Iee=Clark 370
LT 310
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Bocéuse he used first grade teacher opinion early in first
grade as thb criterion, these correlations cannot be con-
sidered to represent accurately the predictive valldity
of the kindergarten measures. GCombinations of these
variables might have shown the interrelationships and the
relative importance of them, |

A longitudinal study by Dean (1965) used 263
mi@western children from grades one through three. She
reported her findings in terms of three criferia ~- Reading
Vocabulary, Reading Comprehension, and total reading as
measured on the CAT., Fourteen indepqndent variables were
used, including some employed in the present study. Tests
were administered at the beginning of grade one. The MRT
was treated as subtests only, and the Numbers subtest
proved o be the heat predictor of the subtests and
indeed, of all the predictors. A correlation of ,548 was
obtained for total second grade reading and ,619 for
third grade, The Copying subtest and MA were next in
predictive abllity with coefficients of .432 and 41T for
Copying in second and third grades, respectively, and
J107 and JUbl for MA for the same respective grades. The
R for total reading for second grade was .650 and for
third grade, .737. In addition to the two predictors
mentioned, she found sex and general health slignifi-
cantly rolated, at the .01l level, to reading achievement.,

~ There was no mention of which combination of the 2l gave
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the bhest predicsion, or whalt relationshiy the predictors
had to each other,

Benger's (1967) study involved use of multiple
regression, and she found and R of .60 combining
Concentration, the Frostig Developmental Test of Visual
Perception, and the Wepm;n Test of Auditory Perception,
The SB, which correlated ,536 with the criterion, did not
contribute to the multiple prediction. This study was
severely limited by her sample, described in the section
on intelligence measures,

Few of the studies which employed a number of
predictor variables used an adequate statistical
technique, Where multiple correlation was used,
cosfficients ranged from 417 to .810 with many in the
.60ts, It would appear that combining predictors has
resulted in slightly higher correlations than those

found when these variables were used singly.




CHAPTER ITI
The Subjects, Materials, and Procedures
The purpose of this study was to dotermine whether
. measures that are readily avalleble in most school
districts, taken in kindergarten by classroom teachers,
could predict reading achievement as measured by gtandard-
ized tests in succeeding grades. There were several
aspects of this problem. First, it had to be established
whether the individual kindergarten measures wefé good
predictors of reading achievement on the various grade
levels. In addition, their independence of each qther
had to be aécertained through intercorrelations of these .
measures., Next, it was necessary to determine whether v
combinations of some of these measures would predict
more efficlently than a single predictor. Multiple
regrossion equations were to be found to indicate
relative importance of the predictors. In addition, in
order to avert the burdensome task for teachers of
computing regression equations for each child to
&etermine hils reading potenfial at the four grade leéels,
it was considered important to determine which combina-
tions of predictors would predict a child's membership
in high, aversasge, and low readlng achieveﬁent groups,
with the objective of providing early asslstance fof
those who would be expected to be lnadequats readers.

The subjects, materials, and procedures, and the

()
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statistical techniques used in arriving at answers to
these aspects of the problem are described in this chapter,

The Subijects

Seven hundred children started kindergarien in 196l
in 13 public elementary schools of Ithaca, New York. At
that time there were approximately 7,800 children in
grades K-i2.

The Ithaca City School District comprises about
half of Tompkins County. It included, two Junior high
schools, and 13 elementary schools. Three of the latter
are located in downtown Ithaca and the remaining 10 are
in other areas of the city, or in the suburban and rural
areas they serve., About 90% of the children in the
district atbend public schools. Approximately 90% of the
children entering the public schools finish high school,
and over 60% of those who graduate continue their
education (Leagus of Women Voters of Tompkins County,
1967).

The school population is considered by one of lts
chief administrators to be normally distributed with
respect to IQ and socioeconomic status, variables which
have been found to be related to school achievement.
Four of the elementary schools, Belle Sherman, Cayuga
Hoights, East Hill, and Northeast, were reported to be
the "silk stocking", or high socioeconomic status and

high'ability schools. She reported Carolins; Fall Creek,
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Glenwood, South Hill and Weat Hill to be average schools.
The schools described as having lowest achlevement and
socioeconomic status are Ceniral, Danby, Enfield, and
Henry St. Jonn. The last group consists of tgo inner city
schools and two ural schools. Included in the average
and high groups are city; suburban, and rural aschools.
Occupations in the distrioct range from farmers and inner
city unskilled laborers through skilled workers in the
several factoiries, white collar workers in the downtown
area, to students and faculty at Cornell and Ithaca

' College, and bankers and company presidents.

The fact that specific schools represent specific
strata of Ithaca socilety has not presented any difficulty
in this study. The entire kindergarten class of 196l has
been treated as one group without reference to the schools.
children attended at any time through fourth grade,
1968-1969,

Although approximately 700 children began kinder-
garten in 196, those for whom there was complete
kindergarten data as well as at least one set of reading
scores in grades one through four numbered 553, Of this
number, not all were represented et eadh‘grade level,
There were 478 first grade scores, LLO for second grade,
373 in third, and 368 fourth grade sceres. A group of |
about 27 child=en in one school learned to read using ITA

and were not tested at the end of first grade. They had
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. 811 made the transition to traditional orthography in second
grade, so their scores were included in data for second,
third, and fourth grades.

In some cases, a child attended kindergarten and
gseveral consecutive grades, then moved out of the district.
Some children changed schools within the district and |
while geﬁerally date in several schools Were available,
occasionally 1t was not possible to find scores.’ Some

children were absent at the time of testing during one

yoar. Another d¢auge of missing scores was the sabbatical ’
loave of an academic parent from one of the colleges.
The nature of the‘missing gcores, then, has not apparentlﬁ
influenced the normallity of the distribution.

The promotion policy in the Ithaca schools is one"
of almost tobal promotion, In the few cases where &
child was retained in grade, his scores were used until
%he year he repeaited the grade. Thus low achlavers have
not been eliminated from the'sample unnecessarily.

Materlals

Ausubel (1959, p. 247) defined readiness as “?he
adequacy of existing capaclty in relation to the demands
of a given learning.task," .
Similarly, it has been sald that "a child who
possesses readiness has in his past experience and physical,
mental, and emotional makeup the elements assoclated with

success in the task to be undertaken (Whipple, 1967, p. 80)."

\’J‘
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Leton belleved that there were varliations in the

meaning of readiness,

Flrst, readiness may be viewed as the composite
level of maturation in gensory and neural systems
vhich is prerequisite to the perception and
discrimination of word forms. Second, it may be
viewed as & composite of mental abillties and
subabilities which are requlred for the recogni~
tion and comprehension of reading materials.
Third, it is regarded as a gpecific program of
kindergarten instruction related to the dis-
corning of similarities and differences in shapes,
forms, and pictures, and to the recognition of
sequence in a series of pictures. Finally, 1t
may be rogarded as the heterogeneous total of |
of all preschool activivies and kindergarten ‘ S
experiences which ensble children to asszimilate i
.vocabulary and comprehension, and to develop 1
interests and attitudes which predispose them
to successful reading (Leton, 1963, p. 915).

He explained that the first two definitions were
related to characteristics of the pupil and the second two
to experience and ihstruction. |

Measurement of the readiness factors mentioned has “. ‘

» been generally accomplished by the use of standardizead |
readiness tests in kindergarten or firsﬁ grade, although
gome tests of individual abilities have bsen used. The
readiness test is an attempt to measure all, or as many
as are measurable, skills by one lnstrument, |

The Metropolitan Readiness Test (MRT), one of
four predictors used in this investligation, includes,
according to its authors, the foliowing compcnents of
readiness:

comprehension and use of oral language, visual

—~. perception and discrimination, audltory dis-
o crimination, richness of verbal concepts,

~ e’
—t
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genoral mental ablility =~ capaclty to infer and
to roason, knowledge of numerical and quantita-
tive relationships, sensory-motor abilities of
the kind required in handwriting, writing of
numerals, drawing, adequate attentiveness ==
ability to g1t quietly, to listen, and to follow
directions (Hildreth, Grifriths, & Mc Gauvran,
1965, Pe 11)0 1 <

These are measﬁrqd by six subtests. The test of
Word Meaning is intended as "a measure of the child's
* store of verbal concepts." - The pupil selects from three

pictures in each of 16 items the ome that 1llustrates

the word the examiner names. Tﬁe Liéténing subtest also
used 16 items to test abiliﬁy to comprshend phrases and
sentences instead of individual words., The pupil selects
fron thrée pictures the one wﬁich shows a situation or

evgnt the examinesr hés described., Mathching is a 1llj-item

. te;t of visual perception measuring rec5gnition of
similar~picturea. The Alphabet subtest is a 16-item
lettex fecognition test in which the chiid.must.choose
from four the one lette? named by the examiner, Numbers
is a 26-item test of number concepts, number knowledge,

. 8bility %o maﬁipulate quantitative relationships,
recognltion of and ablility to product number symbbls,

and related knowledge, such as concepts of money. This

subtest, according to the authors {(Hildreth et al, 196%),

". « o has repeatedly been shown to be the single most
powerful predictive subtest of the earlier forms of the
MRT." The last subtest is Copying, in which'the child

Pt

s O ' i1s asked to copy 16 forms, letters, numbers, shapes, to

' [
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demonstrate & combination of wvisual perception and motor
control similar to that vhich ig called for in learning
Ahandwriting,

Toﬁal working time for the test is approximately
60 minutes, and it is suggested by the publisher that %the
tests be administered iﬁ.three sepafate gyssions, This
recommendation was followed when the tests were given to
" the subjects in this study.

Predictive validity of .5l to .73 was claimed by
its authbfs (Hildreth et al, 1965) with the Metropolitan
Achievement Test (MAT)‘at the end of first grade. With
the Stanford Achievement Tost (SAT) subtests for a
smaller sample, coefficients of correlation ranged from
.52 to .75, With other standardized achisvement tests,
predictive validity coefficients ranged from .40
(Robinson et al, 1965) to .82 ﬁPowell & Parsley, 1969).
Generally the correlations'were not as high as those
claimed by the publishers, but were in the range of o140

hrough the upper ;60'3 and low ,70's, as dilscussed in
the previous chapter.-

Reviewers of this instrument have generally.béen',
satisfied with its content validity. Osburn (1940)
considered the earlier forms “emphatically worth
while" ceaplte some imperfecticns. The newer forms were
reviewed by Griffith (1949) whose opiﬁipn was that it

was “among the ‘superior resdiness tests now available,"

ol
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The standardization group for this test in 196l
totaled 12,231 children ia 12 states, One limitatlon,
pointed out by the authors (Hildreth et al, 1965) ﬁaa the
higher than national average socioeconomls status of the

group, despite attempts to obtain a representative

'population.

Reliabilify of the MRT was reported by the authors
as high. The SEy of the total score in thraé samples of
167, 173, and 200 was 4.2, 4.3, and l}.3, respectively.,

Based on correlation of odd-even questions,
reliability of the total test for the three groups was

.91, .91, and .94. Relisbility of the subbtests, es would

be expected, was lower, The IListening subtest coefficlents

were .50, .33, and .33, the lowest. The other subtests,
however, had cosfficients ranging from .58 (Word Meaning)
to .89 (Alphabet), Test users were advised by the

publishers not to attach significance to subtests for

" individuals because of the lower reliability which

normally results from short tests.

The tests are scored by comparing the puplls!
responses with the correct answers given on the scofing
ke&. In several subtests there is not one correct way
of respondiné. For example, in the Numbers subtest, the
child is to pubt X's on three muffins, The scoring
instructions appear adequaie in this situation, showling

the first three muffins iIn the row with X's and the

-d




Copying subtest has criterlia for each 1tem. In scoring

_approximately the same length and intersect at about

73

directions "or a mark on ANY 3 muffins, or a continuous

1ine through, or boundary about, ANY 3 muffins." The
one shape the directions read "The lines should be

where they intersect irn the model. An X is incorrect.”

Raw scores are reported for each subtest and are
added to product the total score, Both of these were used
in.this investigatibn. | |

The Draw-a=-Man Test (DAMTj is an optional test of
the MRT, with the back cover of the booklet left blank
for this purpose. Children are simply askeC to draﬁ a
men in the spgce provided. Thid test as developod by
Goodenough and Harris involves intricate scoring, but as
used with the MRT drawings are categorized A through E

with the letters representing superior, above average,

average, brlow average, and immature drawlngs, respect-

ively. The immature category is assigned when the figure

is not recognizable as a human beling and'parts of the P

body, 4if drewm, are not connected., Category D is - .
assigned if most of these are included: arms, legs, trunk, Y
head, mouth, nose, hair. In addition to these, fingers,
oars, and nostrils and better proportions among parts ' r
than in D are required to be graded C. For B classifica- . | r
tion, arms and legs should be In two dlmenslons, {there |

should be betbew proportions (trunk longer than width) and ]

.
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clothing must be clearly indicated. The Superior rating
is given to those drawings which, in addition to the
characteristics required for D, C; and‘B, possess most of
the following: non-transparent clothing, lines firm and
meeting at proper points, and such detalls as neck, handa,

shoulders, correct number of fingers, and a walgiline.

The basis for this non-verbal measure of intellie
gence, as expressed by Harris (1963), was the belief that
intelligence is not a unitary factor and should be con-
sidered conceptual maturity, or the ablility to perceive,
abstract, and to generalize., The Harris revision of the
Goodenough, and tho original test itself, measured, he
believed, concept formation in the young child. Correla-
tions of this test with other measurés of intelligence,
the Test of Primary Mental Abilities (PMA), the Stanford
Binat (SB), and the Wechsler Intelligence Scale for

. Children (WLUC), Wwere reported by Harris:

PMA L1 (Ansbacher, 1952)

SB .36 (Rottersman, 1950)

1 (McHugh, 1945)

:56 (Havighurst & Janke, 194l;)
Wise A7 (Rotuersnan, 1950)

Most of these coefficients of correlation may be
considered generally useful for group prediction (Crowley
& Cohen, 1967, p. 56). , ;;

Danford (1965) correlated IQ's of 107 subjects as
measured by both the DAMT and the SB, and obtained coe-

— efficients of .86 for the pilot group and .71 for the .

ER&C

Aruitoxt provided by Eic:
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cross-validation group. He described this relationship as
"comparable with SB correlations with the WISC."

Much lowsr correlations with the SB, .37 and .40
were found by‘MCHugh (1945) who tested 83 kindergarten
children before and after kindergarten, respectively.

Stewart (1953) also commented on the good correla= -

tion with the SB. She believed that the norms should
have been-updated but considered 1t a good test.

Yule and his colleagues (1967) randomly selected

131 nine and a hsalf and ten aand & half year old children

from 2,200 on the Isle of Wight and found low correla=-

tions of the DAMT with the WISC, Correlations for three
raters were .33, .34, and 41,

Predictive validity of the DAMI has been discussed
in the previous chapter,

Smith foﬁnd this test reliable for 2,600‘childfen
age groups from 6 to 15-16 years of age. All except the
lagt had correlsvions for two administrations in the
.90's, The correlation for the 15~16 group was .8, He
concluded that a "drawing test probably measures somewhat
specialized abilities rather than general intelligence of
the conventional linguistic type (Smith, 1937, p. 761)."

The same year McCarthy (1937) reported reliability

data she obtained from aduinistering the test to 386

« N Npany y

chiléren in grades three and four on two occgsions a week

~ apart. They were scored independently three times, twice

©

ERIC
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by the same examiners and once by a different one. She
found a correlation of .94 when the drawing was scored by
the same examiner. Average infer-acorer reliability was
.90, Two different drawings by the same child, as scored
'by the same examiner, produced a much lower correlation,
.68,

Robinson (1966) found test-retest reliability of
the Goodenough for three socioceconomic groups, advantaged,
average, and disadvantaged .866, .844, and 843, respect=-
ively, .The samples were small, 30, 51, and 40,

Two years later he reported reliability data for
the three groups for grades one, two, and three
(Robinson & Hanson, 1968). Coefficients ranged ffom 72
(average children in third grade) to .92 (advantaged
children in first grade) with no apparent pattern.

Yule (1967) found feair reliabilit& for three
raters, .91, .87, and .86, and Danford (1965) reported
scoring reliaebility of .90, ' _

Brill (1935) tested the reliability of the DAMT and
that of an abbreviated scoring method.. This method
involved finex discriminations, however, than the simple
five-category classification used in.conjunction with the
MRT. He administered the test three times to 65 to 93
feebleminded boys, surely not a representative sample,
and found correlations of between .68 and ,80. Using
the abbreviated method, corrélations among the three

scores ranged from .65 to .75. Correlations between
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original scores and abbreviated scores for the three

. agministrations were .95, .98, and .92, leading him to

conclude that the abbreviated scoring method appeared to

be a valid and reliesble measure of intelligence or

whatever the original Goodenough score measured.

Both the MRT and the DAMI were administered inm this.

study to small groups of c¢hildren by the kindergai cen
teachers or psychologists.

The behavior rating scale (BRS) used in this
investigation 1is oﬂa developed by the Department of
Psychoiogical Services on the Ithaca City School Distrivet,
adapting and combining scales which péd been used by
other school district: for Tthe same’purpbseu Chilidren

were rated from 1 {poor, to 5 {excellent) on 30 items Imn

five categories; motor and speech behavior, social

benhavior, emoticaal behavior, intelleptua; abilities and
behavior, and adjustment to the classroom., The. scale,
including rating directions to the teachers, is in ﬁhe
Appendix. No reliability data has'been:sought by the
distriet for this scale. Predictive validity of similar
scales has been discussed in Chapter Two along with some
meager information about reliability of a few.

Their teachers ranked kindergarten children
according to the following instructions from the
Elementary Coordinator: | |

List the children-beginning at 1, assigning number

1 to the most ready and numbering each to the
least ready for lst grade, In other words, if you

-t
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have 27 children your best student will rank 1,
your most immature will rank 27.

The Eiementary Coordinator, by design, requested
the teacher ranking (TR) and BRS scores before the MRT was
administerod.

Near the end of first grade, in April, 1966, the
MAT Primary 1 Battery was administeret, Teachers in the
district were familiar with and most were experienced in
administering the test. Publishers'! directions for
administration were followed. The three subtests, Word
Knowledge, Word Discrimination, and Reading were averaged
to obtain the first grade criteriom.

The MAT has been used widely in school

Q

istricts,

McKim (1953} objected to the use of it for diasgnosis, but

3

viewed 1t as valuable in measuring reading achievement,
Hobson-(1953))believed that the narrow range made it a

more valid measure of achievement for a given grade. He

" commendsed the scaling and the manual,

At the end of pach of the nexzt three consecutive
years, SAT was used to measure reaﬁing achievement,
The MAT was takén off the market at that time for
research and improvement, and the.SAT was offered as the
acnilevement battery by the publishers., This test was- -
given in April of 1967, 1968, and 1969. The Primary
Battery II and the Intermediate Battery’I were used for
grades two, three, and four., Primary I contains subtests

of Word Reading, Paragrapn Meaning, and Vocabulary, which
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wers averaged to obtain a second grade reading score. The
third grade average reading score consisted of the sub-
tests of Word Meaning and Pﬁragraph Meaning, as did the
fourth grade average reading score.

The SAT standardization program involved more than

850,000 children in 26l school systems drawn from 50 states.

Different size and type school systems were represented ~*

in the sample. Generglly recommended procedures for test
construction an& item analysis were apparently followed
by the publishers (Kelley; Madden, Gardner, & Rudman,
1965) .

Robinson (1959) mnoted that despite a few limita-
tions, chiefly the fact thav it.is tlimsd whereas the
éates test of reading imposes no such pénalty; it is~
among the bsst ‘survey tests on the elementary level,

"a dependable gross measufe_of reading achievement."y

‘Procedures

This study was made possible with the permisgion
and help of the Coordinator of Curriculum, K-12, of the
Ithaca City School District. The investigﬁtor was given
free ‘access to pupil,.school, and district records.

Kinde;garten deta were recorded gt the end of the
~ year by the teachers on forms which were kept by the
coordinator. The predibtor 8cores were obtaineﬁ from
theée sheets. Achievement scores for first through
third grades were obtained from records which were also

taken- by the Coordinator afier testing and kept in i
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her files., Fourth grade scores were taken by the
investigator directlf from computer printouts of scores,
Because all teacheré did not follow instructions

related to record keeping, it was not possible to locate
raw scores of achievement tests for all subjects., Rather
than curteil the size of the sample sharply, grade
equivalent scsrés, which wWwere kepi for all who took tﬁe
tests, were used. It was recognized that the.precision
afforded by the use of raw scores was sacrificed somevhat,
since a numbsr of raw score poipts can be represgntgd by
one grade equi&alent score,

~ Where there were kindergarten data and at least
one criterion score, a child wés included in the sample,
Data were cohpileq'by the investigator on sheets for
keypunching. ‘A computer progf&m for the IBM 360/40 was
used to average subtest‘scores of tbe criter;a, to add
subtest scores of the MRT, and to.transform teacher

ranking into a score to be used as a prediector., The

chlid's rank was inverted (e.g. child number 1 in s .

class of 28 became 28) and his rank was divided by the
number of children'in %hetélass. A new data deck was
produced by the computér with these data in concise form
for statisticalltreatmept bﬁ the computer.

Statistical Methods

- Two techniques formed the basis for analysis of

The data, A multiple correlation and regression program °

produced correlations of individual predictors (with the

oy
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MRT treated as a single predictor score in one pass and
as six subtest scores in another) with an individual ’
eriterion. Using the MRT Total score, there were four
predictors for each of the four criteria (end-of-grade
measures), When the six MRT subtest scores were used,
Wwithout a total, there were nine predictors, including
the DAMI', BRS, anc TR, _These two separate groups of
pPredictors werse uséd four times each, namely to prediot
the average reading score of each grade, one through
four, |

Interéorrelations of the bredictorg were also
obtained. This étep was necessary at sach érade level
because different éubjeéts were included in first, second,
third, and fourth grade samples, &s explained earlier, .
In multipie correlatipn, predictors which have.a high
degree of relstionship with the criterion’ and low
relstionship with sach other are sought. These inter-
correlations are accounted for, but not necessarily
revealed, in the multiple R. They were reported so that
duplication of measurement would be obvious because in
- this study one of the objécti?es was simplification of
screening, If one instrument could be used ins#ead cf
'several, it should be noted.

Multiple correlations were ébtainéd showing which
combinations of variables produced the best prediction,
as well as regrodsion coefficlents to demonstrate relative

. Wweights of predictors because it was assumed that
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achievement, the dependent varisble, was associated with
more than one predictor. In the regression equation, the
coefficient is the multiplying constant, or weight, for
each predictor contributing to the multiple R. The
multiple R:
is sﬁbject to the same kinds of interpretation,
&s to size and importance, as wers described for
a simple r, One kind of interpretation is in-
terms ‘'of R<, which we call the coefficient of
-multiple determination, This tells us the
proportion of variance in Xj that is dependent
upon, assoclated with, or predicted by X3 and

X% combined with the regression weights used
(Guilford, 1956, p. 399?(

The second technique, disériminant function
analysis, was used to predict the achievement group (high,
average, or low) to which a child would probably belong.
"The conditional probability of membership in a ...
ﬁattern, given a ﬁerson's measurement profile, is a
known function of the person'é-geheralized distance from
the centroid for that ... pattern (Cooley end Lohnes,
1968, p. 5-3)." ‘

According to Bock (1966) discriminant function,
~a welghted suﬁ of the original variables which mﬁy.be
used to assign & new subject to a group to which he ié
most Sim;iar in ternms of his scores on these vériableé,'
can be of great utiiity in “practical educational
decisions.® Anderson (1966) described discriminant
function with g groups as similar to canonical correla-

tion, a linear function of L variates:

T= C1X] * C2X2 & o o OyXy

~d
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— " such that the ratio of veriance among groups to variance
within groups is maximized. Guilford (1956) explained
that the F ratio would be a miximum when overlapping of
the distrivutions 1s wminimal.

In this procedure, the Wilks! lambda criterion %o

. test the .equality of centroids is used to determine
whether the separation of the groups was significant, If
there is a non-chance difference, discriminant analysis
may be applizd to examine the group differences.

The choice of number of discriminant functions to
be used was explained by Cooley and Lohnes:

Discriminant analysis is a procedure for estimate

ing position of an individual on a line that best

separates classes or groups., The estimated
position is obtained as a linear function of

the individual’s m test scores. Since one

"pest" line may not exhaust the predictive

power of the .test battery in distingulshing

among the classes, additvional dldcriminant

functions, all mubtually orthogonal, may be .

fitted. The maximum. number of discriminants

is indicated by the lesser of the two. numbers

g-1 and m (Cooley and Lohnes, 1962, p. 116).

In this investigation there were nine or four
predictors, depending upon whethor the MRT subtests or
total score was ussed, and three achievement groups - high,
average, and low. Therefore g-l or two discriminant
functions were used,

Achievement groups were determined by‘using quare
tiles. Qp was the upper limit of the low achieving group,
Qu wad the lower limit ¢f the high achieving group, and

the middle 50% was considered average. The low achieving

-
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group was not necessarily counslidered falling, bﬁt was
merely categorized as the lowest quartver of the class,
those who would require further écrutiny. One advantage‘
of using this method is that 1t is easily understood by
classroom teachers and can be used by them to classify

children without knowledge of or experience ﬁittt

statistics.
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CHAPTER IV

Analysis of the Results of the Investigation

The problem under investigation was that of deter=
mining whether measures that were readily available to
kindergarten teachers could be used to predlct later
reading achievement. Five hundred fifty-three children
were followed through fourth grade and theif'reading
schievement measured in order to discover whether
prediction was possible,

Correlation Analysis

The first ster in predicting reading achievement
using the kindergarten measures was %0 obtain Pearson
product-moment coefficlents of correlation between the

independent varisbles and the criteria, the reading

" achievement scores in the first four grades. The

predictor variables were used twice, once with the total
ﬁstropolitan Readiness Test (MRT) score along with the
Draw-a-lMan Test (DAMT), the behavior rating scale score
(BRS), end the teacher ranking (TR)., In a separate
computation, the six MAT subtest scores were used
without the btotal test score, in combination with the
DAMT, BRS, and TR, Table 1 shows the means anc standard
deviations on the predictor variables of the ssmple of
children used for each grade. An examinetion of these
stasiatlcs reveals that the mean scores of the samples

changed only slightly from grade to grade, as the
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population changed.
TABIE 1

Means and Suandaﬂd Deviations of Kindergarten Predictors
Samples for Grades l-h

Grade 1 Grade 2 Grade 3 Grade Iy
Variable =478 N=LLO N=373 =368
Moaxi SD lMean SD Mean SD Mban SD

VRT Tosal 55,99 174113 56,69 16,50 57.3L 16.70 57.35 16.55
MRT Subtests
Wd, Meaning 9.63 3.01 9.65 2.91 9.70 2.95 9.75 2.93
Listening 9.22 2,54 9.27 2.48 9, g 2.41 9,38 2,43
Matching T.52 2,656 7,65 3,68 6 3.7 7.78 3.70
Alohabet 9,51 L.50 9.61 L.33 Le3h 9,67 L.3l
Numbers 12,58 L,8h 12.77 L4.59 12.96 .63 12.92 L.53
Copying T7.53 3.78 7.75 3.70 7.80 3.65 T.84 3 66
BRS 3,51 .73 3.51 .72 3.56 71l 3.57 2
TR 49.93 27.46 49.67 26.93 51.86 26.38 52 74 25. 5

The criteria were the lMetropolitan Achievement Test
(MAT) in grade ons and the Stanford Achievement Test (SAT)
in grades two through four. An average of the reading
subtests on each instrument was computed for each grade,
The maaﬁs‘and the standard deviations of the criterion
variables are shown in Table 2,
TABLE 2

Means and Standsrd Deviations of Criterion Variables
Grade Iquivalent Scores

Grade Mean SD Grade Norm
1 2.16 NY) 1.0
2 2.98 .83 T 2.8
3 .11 1.37 : 3.
L 5.43 1.81 i

> pa . ™

pr—
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The means of the criteria were higher than the
published test grade norms for each grade level examined,
wlth a range from aboub two months higher, for second
~ grade, to six months higher, for fourih grade. The school
| district poplation may be categorized &s being normally
dlstributed on the dependent variables,
The coefficients of correlation between the
prodictors and reading achisvement are presented in
. Table 3.
i TABIE 3

L
b

Corralatiocnus s petween Predlctors and Jriteria

Variables Grade 1 Grads 2 Grade 3 Grade L
— 4 MRT Total o03 .70 i o 72
MRT Subtests '
Wd, Meaning Al .53 .61 .55
y Listening .31 ¢33 37 38
* Matching 50 16 .51 .50
: Alphabet .63 L W67 .68 .68
Numbers .50 58 .62 .59
Copying oll-g 051 053 053
" DAMT « 39 « 39 39 39
BRS o2 ,53 19 .52
TR ol}g 053 05}4 052
e p<.0L.

As would be expected, the correlation with
achievemen’t of the total MRT was higner than that of the
subtests of this instrument, Indeed, the Hotal MRT was )
the best predictor for all four grades, with the best |
prediction obtalned for third grade, .Tli. The DAMT was,

the poorest predictor of the four for all the grades, with .
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. & correlation of ,39, The BRS and TR had some value, with
correlations in the .40's and .50's,

Of vhe Metropolitan subtests, the Alphabet subtest
wasg -u1e bost predictor and the Listening subtest was the
pooresi. After the first grade, none of the subtests had
correlations of the magaitude of that for the votal test,

The intercorrelations of the predictors are shown
in Tables L sund 5,

| TABIE |

Intercorrelationgs: of Four Predictors v

Variable DAMT BRS TR

Grade 1 Sample

TRT 5T 55 55
DANT 49 b
BRS .67

Grade 2 Sample

VT . 19 63 63
DAMT Lk o0
BRS o 6ly

Grade 3 Sample

VR - 49 . Ol «03

DAMT il .38

BRS L6l
Grade lj Sample

NRT <50 Ny .59

DAMT 17 «39

BRS .63

i p< 01

-t




Intorcorrelationg ¢ of Nine Predictors

TABIE 5

89

Variable L M A N C DAMT BRS TR
Grade 1 Sample
W‘Ord M@&ning oh? 052 05!4- 061}—}- 6"—{-2 039 053 05()
Listening ’ .7.1.2 31 o)gh o 31 030 .37 '”*2
Matching Do W64 .56 45 .51 L5l
Alphaboet bl 55 42 .51 .53
Numbers 059 0)49 058 056
Copying L7 .50 .53
DA 49 .%6
BRS 67
Grade 2 Sample
Word leaning <41 .0 Sl .58 W35 L30 W47 W43
Listening o3 27 39 26 .25 .35 .37
Matehing A9 463 WBL W40 46 W47
) Alphabet 963 053 035 .l{.‘;’ 61!9
Numbers 057 0)4-3 055 051
Copying Al 48 .53
DANT Ay LU0
BRS .6l
Grade 3 Sampile
Word Measning U2 Ji5 .53 01 37 32 WUT ol
Listening L1 .27 WLl W28 L2h W37 W36
Masching 51 .63 5T .39 W47 W45
Aliphabek .65 .5% .38 .50 ..53
Nunbers 5 L2 .57 W52
Copying oh6 050 055
DAMT Ay .38
BRS 6l
Grade L Sample
Word Meaning 3-[-2 .1{.5 052 59 o 37 31 0)46 "41
Listening A1l W30 39 W29 .26 .33 W32
Matching L9 63 W57 .39 W46 A0
Alpaabet 63  Bh .36 48 .48
Tumbers 57 W43 .55 W48
Copying L6 .51 Bl
DALT olv!-7 39
BRS .63

e P e 0l

|
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Inspection of these intercorrelations reveals s
fairly high relationship beiwsen the MRT end the BRS and
TR, with the magnitude of .60 and above. BRS and TR were
also related, with a range of coefficients from .63 to
.07. Thus these three instruments wore meaaufing some =
what the same factors, Because the predictive ability
of the MRT was greater than that of the other varisbles,
&s shown in Table 3, it may ve éonsidered to have weasured

some of what the two other predictors, BRS and TR,

measured, and more, The DAMT showed 1little relationship

.%o the other predictors, but 1t also had low predictive

validity, limiting its velus in multiple correlsticns.

Among the Subtests of the Metropolitan, the
nighest intercorrelations, generally in the .60's, were
for Numbers with Word Meaning, Alphabst, and Matching.
Correlations for Listening were generally lowest, with
those for Copying sowewhat higher. Listening was also a
poor predlctor for all grade levels,

Maltiple correlations were computed to deiermine
which variables best contributed to prediction, and to ,
agecertalin what percentage of the variasnce could be
attributed to each predictor in combination with other
predictors. These multiple correlations are reported in
Table 6. It may be observed that MRT and TR were the
chief' contributors to the R, with the contributions of
the DAMI and BRS negligible. The MRT contributed from

about 40% to 55% of the variance. The variance
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attributable to TR was much lower, from less than 1% to a

maximua of 1.52%.
TABIE 6

.Multiple Correlationsit and Conbributions of Four Varisbles

Ttem Grade 1 Grade 2 Grade 3 Grade L
R LS VT JIRT <128
% of variasnce due to:
I’BT l‘.002h LI.8 (-91 5)4 09’2 51039
DAMT o1l .06 .0 - 405
BRS .20 L7 .02 .18
TR +99 1,52 .78 1.43
Total variance
accounied for 41,54 50,93 55,78 53,02
#E p<,L,01

When the Metropolitan subiests were used instead
of the total MRT scores, the predictive contributions
of the variables differed for the separate grade levels,
unlike the relatively consistent contributions of MRT
and TR in the four-varisble correlation. The multiple
correlations and contiributions of the nine variables to

the variance sare reported in Table 7.
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TABLE 7

Multiple Correlationsii and Countributions of Nine Variables

Ttem Grade 1 Grade 2 Grade 3 Grade |
5 601 oTHT (72 o 7U45
% of wvariance due to:
MRT Subisests
Word Mezning .10 2.88 8.66 5.89
Iistening .05 .12 27 .56
Alphabes 39.88 45.35 16.33 © L42,82
Jumbers +02 31 56 .75
Copying 052 085 207}4 30)-!9
DAMT ol 21 e1l3 ol3
BRS i .59 .02 «25
TR 1.87 5.4 .86 1.59
Total variance
accounted for h6.34L 55.72 59.57 55.49
¢ p< L0,

In the first grade the Alphabet subtsst was by far
the best predictor, contributing almost L0% of the total
6% of variance accounted for. The Matching subtest and
Teacher Renking contributed wmore than 1% each. While
these contributions were significant, they were hardly
important. The six other variables contributed
considerably less,

For the second grade the Alphabet subtest coniribue-
tion was again the greatest (over 45%)., The contribution
of Teacher Ranking was greater for this grade than its
contribution for first grade (about 5.5%), and Word
Meaning, whose contribution was extremely small in first

grade, increased subsfantially (from .10% %o 2.86%). The
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multiple predlction was betfher for second grade (,747)
than for first (,681),

The multiple R for the third grade was the
highest of all the grades, .772, Again the Alphabet
subvest contributed the greatest proportion of the
variance (46.33%). Word Meaning increased in importarnce
(to 8.60%), as aid Copying (2.74%), making these three
' the most important, TR diminished in its contribution
to less than 1%.

The multiple R was somewhat loaer for fourth grade,
.728, with the Alphabet subtest continuing to contribute
the greatesf poriion of the variance (close to 13%).

For this grade, Word Meaning was also second (almoat. 6%),
followed by Copying (3.5%), with TR increasing its
contribution to more than 1% after having contributed
very little in third grade. The other five variables
contributed 1ess than 1% each,

Constants and weights for multiplg'regression
equations were obtained for each grade level so that)
predicted reading achievement scores could be computed
for each child on the basis of the kinderga~ten
measures, These are reported for the four variaﬁles

in Table 8,
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TABIE 8

R, Congbants, and h Coefficlents for
Four-Variable Correlation

Item Grade 1 Grade 2 Grade 3 Grade iy
'R WAL o T 1363 o TL 3835 o 12053
Constants 9.398 7.71 6,769 6.072

b Coefficient
MRT J21 1 2803 o5l 6363 6573
DAMT - .283 o226 . é? 1332
BRS "0066 0105 -0389 0131
IR ¢ 03733 . 0361 « 061 . 0863
3% p< 0L
#* p< ,05

The weights for the MRT were significant at all grade

levels at the .01 level, and those for TR were significant
at the .01 level for grade one and at the .05 level for’
the other grades.

For practical reasons it would seem advantageous
to use regression equations including only the twoe most
povwerful predictors, Generally, addition of independent
variables beyond the third contributes very little to
efficiency, and in this instance there was very.little

added by DAMT end BRS, Indeed, there was no statisticale

ly significant difference between the four variable
correlation coefficient and the two variable one on
any of tha four grade levels, as determined by an
F-teat, using the formula for the significence of

difference between multiple R's:

[P TR L

PR )
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F= (Rzl_- Rgg)(N - - 1)
(1 = Re1) (g = mp)

multiple R with larger number of

independent variables

Ro = multiple R with one or more variables
omissed

my = larger number of independent variables

mp = smaller number of independent variables

df1= (m1 - mg)

afo= (N'= my = 1)

where Rl

(Guilford, 1956, p. U403)

In fact, the exclusion of TR caused little loss of
prediction when the R wa: compared with the Peason r,
Even more practically, if the computation were to be done
for many children, the MRT could be used alone. The
constants and b coefficients for the two major
predlictors are reported in Table 9.

TABILE 9

Correlations, Constants, and b Coefficients
for Two Major Predictors of Four

Itenm Grade 1 Grade 2 Grade 3 Grade |

r with MRT O 33% o 7033 o (L o 2358 .
R with L varlables  .O45swe  Tulpsee (747w 7283
R with 2 variables  6l2+#¢ 7106  ,Thbise T2T4

Constant 8.387 10,199 6.538 9.297
b Coefficient )
MRT . o208 302 ,Bl9s¢ e 6G L3t
TR o03250¢ 04 L0593 «103%
e p<,0l.
% p<.05,

The constants and coefficients obtained when nine

varlables were employed are presented iln Table 10,
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TABLE 10

R, Constants, and b Cosfficients
for Nine-Variable Correlations

Item Grade 1 Grade 2 Grade 3 Grade L
R OO L o TLLT 353 o [ (2353 o Tl 53e3e
Congtant 10,617 7.933 5.878 5.249

b Coefficient
MRT Subtests

Word Meaning .082 126 e 116363 e 9853
Listening 072 «136 «311 .5L9
Matching o 21} O3t . 030 .093 187
Alphabet 619365k o752 1,076%% 1,377
Numbers . 026 «131 «268 .331
Copying . 1663 « 169 o118 J1198%

DAMT 336 136 579 Tl

© BRS OBl 00 < ,036 <13
TR .036 o 0365 « 0523 » Q77+
&30 p< 0010

% p< .05,

For first grade the variables with significant
welghts were Alphabet, Matching, and Copying. Alphnbet,
Teacher Ranking, and Word Meaning had significant weights
in second grade, and Alphabet, Word Meaning, Copying, and
Teacher Ranking in third. For fourth grade significant
woelghts were found for the ssme variables as for third
grade,

The nine-variable correlation gave multiple
correlationg higher than those obtained using four
variables, although 1t must be remembered that reliability
of subtests 1s genmerally suspect (Cronbach, 1970, pp. 167=
168). These multiple correlations are shown in Table 11,

.
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TABLE 11

Comparison of R's Using Four and Nine Variables

véfiéblaQMﬁ Grade 1 Grade 2 Grade 3 Grade |
Four .bitH o Tl < TLT . 720
Nine 681 < TY47 1712 +Th5

In both aﬁalysas, the best prediction was dbtaiﬁed
for the third grade and the poorest for the first grade,
although & coefficient in the .60's should not be con-
sidered a poor one. The kindergaftan measures chosen
yeemed to predict best over a longer time perioed, rather
than for the more iﬁmediate first grade. The use of
Guilford's formula (1956, p. 1403) showed that there was
a statistlically significant difference between these R's
for all four grade levels in favor of the nine-variablé
regression sequation,

Multiple Discriminant Analysis

The multiple regression study demonstrated which
variables best predicted success in reading achievement
for each of the grades tested. Since another purpose of
the study was to determine those variables that best
distinguished among reading achievement levels within
each grade, a multiple discriminant analysis of the
avallable data was included.

Before using discriminant analysis, it was first
necéssary to differentiate the students in each grade with

respect to achlievement, and then test, by use of Wilks!?
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- Lambda, whether these achievement groups were actually A
separated on the predicitor variables,
The division of the subjects into achievement groups
is shown in Table 12,
| TABLE 12

Scecres of Achlievement Groups

Grade (Low) (Averago) (High) Grade
First Quartile Middle 50% Fourth Quartile Norm

1 1.1 - 1.8 1.6 - 209 2.9 -1‘03 108
2 1.2 - 2,3 2.3 - 307 3.7 - 3.9 2.8
3 1.3. - 3.1 3.1 hat 5.0 5.0 - 705 308
il 2. = 14,0 h,0 - 6,8 5.8 = 9,5 .8

Table 13 reports the tests for equality of centroids,
. Showing that the groups were in fact separated by the
kindergarten variables., The degrees of freedonm agsociated
with the first and second roots were p(g-1) and (g=-1)
(N-g-p), respectively, where p=variates, g=groups, and

N=sub jects (Cooley & ILohnes, 1962, p. 61).
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TABLE 13

Wilks' Lambda Teat of Equallity of Centrolds

Grade A Feratiots ar

Four-Varisble Analysis

1 <667 26,523 8 9215
2 .603 31.233 g8 8
3 o9l 18,111 8 73
L 721 16,178 ‘ 8 T2
Nine-Variable Analysis
Tl .625 13,712 18 93
2 551 16.555 18 85
L 539 .b5L 18 718
e p<.0l1,

Tsbles 1} through 17 show the grcup means and
F-ratios for the significance of group differences on each

of the variahiles.,

et e
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- TABRIE 1

Group Means and Fe-ratios - Grade 1 Sample

Low Group Average Group High Group F-ratlost

Variasble Mean Mean Meosan
YRT [12.563 GRS 70.358 111.L60
MRT Subtests
Word Meaning  8.008 9,582 11.317 L2140
Listening 8.235 9.30% 10,042 16.376
Matching 5.291 73113 10,092 66,023
Alphaboet 6,067 9.5.6L 13,062 101.283
Numbers 9,745 12,352 15.825 53.939
Copying 5.193 7.418 10.067 62,907
DAIMT 2.555 3,063 3.558 29,17
BRS 31,0067 35,151 39,033 21.323
TR 31,857 504347 67,017 61,1161
e p<,.01,

TABIE 15 :

Group Means and F-ratios - Grade 2 Sample

Low Group Average Group High Group F-ratloist

Variable ' Mean Mean Meoan ;
MRT L1391 57345 70,336 132.468 |
MRT Subntests ]
Word Meaning 7.636 9,691 11,518 61.333 -
igtening 8.173 9373 10,109 18,120.
Matehing o455 7.609 9.85L 117.266 ;
Alphabet 5.546 9.918 12,991 130,099 :
Numbers 9,118 - 12,811 16.009 76,189 ‘
Copying 5.300 T+93k 9.8l 51.767
DAMT 2,546 3.159 3.536 30,188 i
BRS 29,66l 35.809 38.882 53.936 *
TR 30,500 50,827 66,116l 63394

se3: p<<.0l,




101

TABIE 16

Group Means and F-ratlos - Grade 3 Sample

Low Group Average Group High Group

Variable Moan : Mean Mean Furation
MRT 47,946 59.759 73.893 8.069
MRT Subbests
Word Moaning  8.419 9.1481 12.290 15,666
Iistening 8.355 9.150 10.48) 19.023
. lMatching 6,677 T.L33 10.785 15,725
% Alphabet . 5.602 9.821s 13,215 106,097
j Numbers 9.527 12,917 16.839 67 .78
Copying 5.129 8.091 16.280 111,623
| DAMT 2,516 3.193 3.518 29.358
| BRS . 30.892 35.995 40,161 1.939
; . TR 32.441 52e193 70.366 L, 688
- = p<,0l,
TABIE 17

Group Means and F-ratios - Grade lj Sample

Low Group Average Group High Group F-ratios

Variable Mean - Mean Moan
MRT Lil; . 086 56.136 79.022 31.153
MRT Subtests
. Word Meening  7.957 9.603 11.839 53.025
: Listening 8.118 9.1419 10.548 26,288
Matching 6,151 7.310 10.409 41,650
Alphabet 6.097 9.61lL 13,109 102,720
Numbers 10,108 12,565 16,828 59,4411
Copying 5.699 7.625 10.903 h3 6%
DAMT 2.699 3.125 3.6lL5 22.385
BRS 30.77h 35.935 Lo,he2  L4h.963
TR 36,172 53.505 67.495 141,858

3 p <,01,
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Since the Wilks' lambda was significant, the next
step was vo apply the discriminant analysis., The results
are shown in Tables 18 and 19, Chi square tests, computed
from formulae derived by Rao (1952), were used to test the
significance of the discriminant functions. Degrees of
freedom were (p+g-2) and (p+g-lj), respectively, for the
two functions,

TABIE 18

Discriminant Analysis Using Four Variables

Grade Trsce Root % of Variance X2 ar
L 1199 1 99.36 190,9l 7% 5
2 62 1.1.69 3
2 .653 1 93,66 217,061 5
2 1.3k 3.79% 3
3 239 1 98.58 132, 8l 74 5
] 2 1.2 2.299 3
L 381 1 95.66 113,931 5
2" b3l 6.011 3
% p<,.0l,
TABIE 19
Discriminant Analysis Using Nine Variables
Grade Trace Root % of Variance G ar
1 «593 1 98,28 216 ,583%% 10
2 1.72 L,772 8
2 .801 1 97.80 251,160:¢ 10
2 2.20 7.596 8 ’
3 .89 9k .85 225,35l 10
2 5.15 16,5263 8
ly 821 1 oL 15 208,912 10
2 " 5,55 16,2034 8
% p<L L OL,
* pf;’.ps‘
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These analyses could result in a maximum of two
functions, as explained in the previocus chapter. Accord-

ing to one authority:

If a single discriminant function only were desired, -

the function associated with the flrst root was
identical to what would have been obtalned through
the use of single discriminant analysis, that
single function described by Fisher that best
separabtes the groups by maximizing the ratio of
the sum of Squares between the groups to the sums
of squares within the groups (Waldron, 196k, pp.

The second discriwminant function:

e somazimizes the ratio of the residual amonge-groups
sumn-of-squares to the residual within-groups
sum~-of=squares after the effect of the first linear
combination has been removed (Tatsuoka & Tiedeman,

195)4, Pe )410) o

When four predictors were used, the first dls=-

criminant function alone was found to be significant,

" The groups were not separated on the second function at

any grade level, demoustrating collinearity of the
variables, In this analysis, the four kindergarten
predictors, taken as a group, exhiblited the same relation-
ship with all three achlevement groups. The Low group
had the lowesth centroid, the Average group a higher
centroid, and the High group had the highest centroid on
the first function, with ne significant distances
separating them on the second discriminant function.

After the effect of this first linear combination, to
which Tatsuoka and Tiedeman (1954) referred, there was no

slignificant residual effect,

v At L -
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In the nine-variable analysis in which Metropolitan
subtests were used, the first function was agaln signifie-
cant at the .01l level for all four grades, and, in addi-
tion, the second function was significant at the ,05
level for third and fourth grades,
Correlations of these functions with the variables
are given in Table 20,
TABIE 20

Correlations of Disciriminant Functions with Predictors

— e = e = — - . — _ ]

~ Grade I Grade 2 Grade 3 Grade Iy
Variable Functiong Functions Functions FPunctions
I 1T I I1 I II 1 IL

Four Predictors

THT .902 -,10l1 ,981 -,066 .368 .363 .723 .572

DAMT 5T7 261 557 .327 .667 -.652 ,637 122
BRS 668,365 ,70h 675 L.782 ,031 ,956 =,239
TR .786  .582 758 .060 .925 ,308 ,830 -.330

Nine Predictors

vid,Meaning ..,6li2 -,019 .705 L2188 .37 .532 .715 =-.1L5
Listening L1l .395 017 -.137 449 .11 .533  .156
Matching o767 =.339 .632 .375 .358 ,666 .628 -.5i6
A&lphabet 0901 0076 0921 "'0093 0891 .071 .906 .OL'.6
Numbers e 733 '0326 .765 291 0756 0363 .7’.‘.1 -03141
Copying 075}.}. "oll!. 0660 -.005 0633 "0008 0657 “0290

DAI‘&T OSL!-’] 012 0527 "0171 05}43 "0202 o 99 "'oo 3
BRS 63l 182 ,667 .01 L63L .063 .669  .189
TR o .300 .715 .039 ,750 ,L,175 .6L8 243

These coefficients indicate the strength of the
relationship beitween each variable and each of the two
functions, and ". . . maey be interpreted in much the same
way as factor lgadings to describe the discriminant

dimensions in terms of the names of the original variablest
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(Vel&man, 1967, p. 272).

The ﬁorrelations of the functions were greatest
with the variables which proved to be the chief
predictors in the correlation analysis. Yet there
was considerabls overlapping among varliables since
1t may be seen that the first Sunction had a fairly
high correlation with most of the variables., TFor the
second funcivion the correlations were generally low in
torms of practical significance,

For the first two grades, the correlation
of the first functionm with the total MRT was almost
porfect. TR had the highest correlation with this
function in grade three, with the MRT the lowest,
368, In fourth grade BRS and TR had the highest
correlations, and the MRT correlation, .723, was
substantial.

In the nine-variable analysis the correla-
tion of Alphabet with the first, significant
function was higher than that of any other
variable, in the ,90's on all grade levels except
third where i1t was .891,” For the first two grades,
and fourth, all but two of the variablqs had a correla-
tion of over .60 with the first function. For
third grade there were three variables with a

correlation below .60.

PP
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The second discriminant function was also
significant, but at the .05 level, for third
and fourth grades. TFor the third grade, this
function had fairly good correlations, .666 and
.532, with Matching and Word Meaning, respectively.’

For the fourth grade its only efficient
correlation was with Matchiné, The correlations
of the variables with the second function, it
must be noted, were not of the magnitude of
the correlations of these same variables witﬁ the
first function.

For the two grades where both functions
were signiflicant, the relationships are shown in

Figure 1 and 2.
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LI Low Group Centroid
A Average Group Centrold
H High Group Centroid

A 1

0 5 10 15 20
FIRST DISCRIMINANT FUNCTION

Fig. 1. Centroids of discriminant functions when
both were significant in nine-variable analysis .
for Grade 3,

PP e




SECOND DISCRIMINANT FUNCTION
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L TLow Group Centroid
A Aversge Group Centroid
H High Group Centrold
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PIRST DISCRIMINANT FUNCTION
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Fig. 2. Centroids of discriminant functions when
both wore significant in the nine-variable ..
analysis for Grade l.
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T It may be observed that in both these grades, the
Average group was distinctly separated from the Low and
High groups on the seconé discriminant function while all
three were separated on the first funcéion. There was
1little separation between Low and High on the second
function for either grade. |

Scaled vectors weire computed to show the relative
rcontributions of the variables to group discrimination.
These are shown in Table 21. The negative sign of some
vectors does not influence the Importance of the vectors;
their contributions to discrinmination are to be con-
sidered in terms of thelr absolute value only.
TABLE 21

Scaliled Vectors

Variable Grade 3 Grade L
Funetion I Function 11 Function I Function II
MRT Subtests :
Word Meaning <115 «105 1.113 - 659
Listening 673 - 571 1.007 1.166
Alphabet 2.915. -1,132 3.369 1.383
Copying 335 - Jhl 613 1.078
DAMT 622 - 822 211 .05l
BRS - 021 - .08 . 056 + 166
TR 1.276 690 .51l 1,069

The three most Important variables for the first
function for third grade, when ranked in order of
imporsance, were Alphabet, Teacher Ranking, and Numbers,
The second function on this grade level'depended on

Numbers, Matching, and Alphabet as its three most
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lmporsvant variables, Alphabet and Numbers made important
contribublons to voth functions for third grade,

For fourih grade Alphabet, Word Meaning, and

Listening contributed most to the first function, with i

Matching most important to the second function, followed
by Alphabet, Numbers, Letters, Copying, and Tescher
Ranking, which were gll relativelw close in their
- contributions, Alphabet and Listening were important

v0 both functions for this grade level,

The mean scores for all the variables mentioned o
s important for these two grades were low for the Low
group, higher for the Average group, and highest for the
High group.

An examination of the means and F-ratios would

no% have given the information as to which predictors ;

best separated these groups, since all the F-ratics l

were significant. .
Thus discriminant function analysis gave informa- :
vilon which could not have been obtalned Ey the use of i
analysis of variance or multiple correlastion alone.
This investigation showed that predichion of

later reading achievement was in fact possible from

) kindergarten measures, )
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CHAPTER V
Summary, Conclusions, and Recommendations
Summary

This investigation sought to discover whether it
was possible to predict reading achievement in the first‘
four grades by means of readily available «indergarten
measures., The multivariate analysis was used to answer
four gemeral questilons:

1, What is the extent to which kindergarten
measures can predict reading adhievemént in grades one,
two, three, and four?

2. Are these measures equally effective in
predicting achievement on the four grade levels, or are
different measurés better predictors of reading achieve=
ment in different grades?

3. Do correlatioﬁs emong the measures indicate
that duplication of measurement exists, or are the
measures sufficiently independent to warrant their
inclusion in such a battery?

Lj, Which composite 5f kindergarten measures best
discriminates the high, sverage, and low achieving
resders at each grade level?

The subjects of the study were 553 children in
" the Ithaca City School District public schools kinder-
garten in 1964 for whom there were one or more reading
achievement test scores in grades omne through four.

There were 78 subjects in the first grade sample, 440 in
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the second, 373 in the third, and 368 in the fourth grade
sample.

The four predictive measures used were those
routinely available to the kindergarten teachers, and did
not require special training or abilities to administer
or score, They were the Metropolitan Readiness Test
(MRT) with its six subtests of Word Meaning, Listening,
Matching, Alphabet, Numbers, and Copying; the Draw-a-Man
Test (DAMT); a nonverbal intelligence test used with the
MRT; the district's behavior rating scale {BRS), and a s
teacher ranking of a child's readiness within his class
(TR).

Two techniques formed the basis for analysis of the
data., A'multiple-correlation and regression analysis
produced correlations of the individual predictors with
the criteria, average reading achievement as measured by
the Metropolitan Achievement Test in first grade and'by
the Stanford Achievement Test in the next fhree grades,
Independent varisbles were used in two ways -~ once with
the MRT total score as one predictor along with the DAMT,
BRS, and TR, and once with the six MRT subtests used as
independent variables along with the DAMT, BERS, and TR.
Intercorrelations of the predictors were also obtained,
Multiple correlations indicated combinations of variables
giving the best prediction, and regression coefficients
and constants gave information for predicting individual

achievement scores,
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Discriminant analysis was used to determine which
kindergarten variables predicted membership in high,
average, snd low achieving groups later in school.

The results of the study revealed that when four
independent variables were used, the MRT was the best
single predictor, with correlation coefficients ranging
from .63 for grade one achievement to .74 for third
grade, In comparison, the DANMT yielded a correlation of
+39 for all four grades, the BRS ranged froﬁ A2 to 53,
and TR from .L9 to .54. These three predictors showed a )
substantial relationship to the MRT and to each other,
but the MRT was a beltter predictor and it was assumed
that while there was an overlap of measurement, it was
the MRT that was measuring the most asnd could therefore
be used as the single predictor,

Where the six MRT subtests were used, the Alphabet

'subtest had the highest correiation with the criteria on

all grade ievels,.from .63 for first grade to .68 for
third. For first grade this subtest had the seme pre-
dictive power as the total test score, .63, but for later
grades the total test increased in superiority over this
subtest, In second, third, and fourth grades its
correlation coefficients were .67, .68, and .65, respect-
ively. The Numbers subtest, which has been cited as the
best predictor of the subtests, was generally second as

& pradictor. The Listening subtest, with its correlations

in the .30's, was the poorest, even lower than the DAMT,

PO
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In the multiple correlations using four variables,
R's ranged from .643, for grade one, to 747 for grade
three. (All correlations appeared to be lowest for first
grade and highest for third, when the reading skill has
generally been established.) On all grade levels the MRT
accounted for LO% to almost 55% of the variance, with the
other predictors accounting for little more than 1.5%.

Using nine variables, cignificantly higher multipls.
correlations were.found, from 681 to .772.. The Alphsatet
subtest contributed from about 0% to 45% of the variance,’
with various variables contributing up to 8.66%. Other
variables contributed significantly to the multipls
correlation, but in very small measure, | |

Thus it may be seen that the MRT stood alone aa the
best predictor ror 8ll grades, and its Alphabet subtest
contributed most when MRT scores were analyzed.

Discriminant analysis with four variables revealed
. only one significant function with an extremely high
" correlation with the MRT in the first two grades. In.
subsequent grades other variables assumed more importance
Wwithin this function. In the nine variable analysis the
first functien, significent at the .01 level for all grades,
had a high relationship with the Alphabet subtest., In
third and fourth grades the second function wes significant
at the .05 level. The average group in third grade was
separated from the extreme group on this function, to which

Numbers, Matching, and Alphabet contributed most. The same

e "
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kind of separation occurred in fourth grade where four
subtests, Alphabet, Numbers, Listening, Copying, and TR
contributed heavily to the second function. Alphabet was
important to both functions in both grades,

Agaln it must be noted that the lack of reliability
oY subtests generally, when compared with a total test

score, migat caution against absclute reliance osn thenine=-

. variable discriminant analysis. The four-variable analyses

demonstrated in a forthright way the predictive validity of
the MRT. . |

Conclusions

was for first grade.

Thé results of this investigation would seem to
Justify the following conclusions: .

1. Kindergarten measures broved to fe effective
predictors of reading aghievement in grades one, two,
three, and four.

2. The best prediction of reading achievement was
obtained for grade three, and the lowest, although good,

3¢ The predictor variables were COrreléted with
each other so that duplication.of measurement probably
existed. Consequently it wonld not be necessary to include
all the variables in a predictive battery,

i, The MRT was the best single predictor of later
reading achieve@ent, showing substantial correlation with
the criteria on all four grade levels, |

5. Multiple correlations using two .or four variables
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increased predictive ability only slightly over use of the
MRT as the sole predictor,

6. Multiple correlations using the MRT subtests and
the three other independent variables produced significantly
higher, but less reliable, correlations, with the Alphabet
subtest contributing the greatest proportion of the
variance.

7. The poorest predictof, with a correlation of
«39 for all grade levels, was the DAMT, a nonQerbal test
of intelligence, | |

8. DMultiple discriminant analysis showed that the
centreolds in the four variable analysis were collinear,

The groups vwere separated on one function only, whizh was
generally related to all four variables,

9. The nine-variable multiple disecriminant analysis
showed two significant functions, one at ,01 and the other
at .05.‘ The second function did not have correlations with

the variables as high as those of the first funection, At

" least half of the variables had substantial correlations

with the first function. : .

Recommendations

l. Further study could determine'whether a
verbal test gf intelligence, as opposed to the DAMT,
would contribute more to multlple prediction or would
merely dupllcate some of the verbal facuors of ﬁhe MRT.,

2. The multiple correlations found in this svudy

have contributed at most 59.97% of the variance., Further l;
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studies are needed to identify the variables that determind
the composition oi the other }0% of the variance.

3. The finding that the Alphabet subtest was a
strong predictor and contributor to both functions on the
two grade levelc where two functions were significant

deserves further invsstigation to determine what this

test actually mcasures,
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Department of Psychological Services
Ithaca City Schiool District
Ithacs, New York

BEHAVIOR RATING SCALE

Directions for Rating: Please read carefully the deserip-
tive phrases which appear at either end of each trait
scale., These phrases define the traits and are to be con-
sidered as anchor points. As will be noted, anchor point
{1) describes the negative or undes:rable aspect of a
trait while the opposite is true of anchor point (5),

Each trait should be thought of, then, as existing on a
continuum from negative to positive. The center of each
scale (3), indicates the position in which the "average" |
child would be placed with regard to a trait.

In making your decision concerning the rating to be given,
freely compare the child with others in the group on a
particular dimension. Consider only one trait at a time.
In this way a generally favorable or unfavorable impression
which you may hold of a child will not influence your 4
objective rating of him on each scale, Although |
occasionally you may feel that the child is best described
by a point 1ying between two numbers, please select one of |
the numbers, ‘

After selecting one number as a rating, iundicate the
number on the separate blank provided opposite the

appropriate item number. Please do not write on the
rating scale itself,

Poor Aversage - Excellent.

(1) (2} (3) (4) (5)

I, Motor and Spoech Behavior

1. (1) Poor physical co= ... (5) Excéllent physiceal

ordination in large cocrdination; agile

muscle activities, - ‘ !

awkward oo
2. (1) Poor control in cee (5) Excellent muscular

fine muscle activi- control, e.gs holding

ties, drawing, crayon, chalk

coloring
3, (1) Indistine:, ees (5) Mature speech

infantile speech patterns, good

enunciation

-l
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(1) (2) (3) (h4) (5)
II, Social Behavior

4o (1) Doesn't get along ... (5) Gets along well with

well with other other children, has
children, quarrels, many playmates, is
fights, bullies, well liked

has few playmates

5 (1) Inconsiderate; self-.., (5) Considerate, thinks of
centered others, regpects
abilities and opinions
of others

| | 6. (1) Unwilling to share, c.e (5) Always willing to
L hasntt learned to share
ahsare

7. (1) Doesn't know how ese (5) Is able to play in a

or is unable %o large group
play in a large
group ’
‘ 8. (1) Defensiveness-every ... (5) Doesn't have to fight
- 1ittle hit, demands _ back if pushed or hit,
. a full battle - - able to accept taunts
9. (1) Shy, bashful, timid ... {5) Outgoing, initiates
initiates few con- many centacts with
tacts with other other children
children

' 10. (1) Socially dependent; ... (5) Socially independent

disturbs other and self-sufficient;
children; handles, doesn't touch or poke
touches themn, other children

pokes them

11T, Emotional Behavior

11, (1) Unhappy, gloomy eee (5) Happy, cheerful
| disposition, whiny,
| -pouts
| 12. (1) Inflexible - gets ... (5) Flexible ~ if doesn't
f upset over a change get own way cen
in the pattern of modify behavior,
activities : doesn't get upset

over a change in
routine P
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(1)

(2)

(3) (h) (5)

13l

13

1k,

15,

16,

IV.
17,

18,

19.

20,

21,

22,

(1) Displays acting-out ... (5) Manages to keep angry

aggroessivenoess
toward others

(1) Cries easily;
becomes easily
upset; lacks self=-
control; babyish -

(1) Tense; nervous,
lacks self-
confidence

(1) Initial fear of
school; took a
long time to
adjust to the
school situation

Intellectual Abilities

. nd Behavior

feelings within
acceptable limits

ces (5) Stable; possesses
self-control

oo (5) Relaxed, Selkf"
: confident

oee {5) Adjusted readily teo
school; apprehension
regarding school

(1) Immature languags

development, unable

to express self
adequately; poonr
vocabulary

(1) Few original ideas;

unimaginative

(1) Possesses 1little or ... (5) Possesses wide back-

inadequate back=
ground information

(1) Dittle curiosity;
fails to explore
investigate

{1) Incorrect view of

ability either over

or under estimates
abilivy

(1) Slow in understande-

ing new ideas and
new material

ees (5) Mature language
development; able to
talk in simple accurate
sentences, large
vocabulary for age
level

ees (5) Very creative, much
originality, excellent
imagination

ground infcrmation
and knowledge

ses {5) Is keenly curious

ees (5) Realizes own
capacities and is
satigfied; able to
evaluate own \
achievenent

sse (5) Catches cn to things
_ quickly; grasps ideas
without difficulty |
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(4) (5)

Ve
23,

25,

26.

27.

28.

29.

30.

(1)

(1)

(2) (3}

Adjustment to Classroom

Inattentive; a ese

'areamoer”

Uncooperative; coe

hinders group

activities

Constantly ceoe

(1)

(1)

(1)

(1)

(1)

A1)

dependent on others
for help and

directions

Short sttention oo
span

nestless; can't soe

settle down, needs
very varied activi-

.ties

Doesn't know what coe
to do next, doeésn't

get work done; o
messy; careless

Displsays continual ...
attention getting
behavior

Rebellicus a8g8inst eee
authority, defiant

(5)

\5)

(5)

(5)

(5)

Is a good listener;
gives rapt attention

Cooperates well in
organized group
activities and -
functions

Independent; can work
independently after
initisl Instructions

Excellent attention
span

Able to work quietly
for an adequate period
of time without become
ing restless

L
(5) Xnows what to do at the

. (5)

right time; completes
assigned work; cleans
up own space

Fits into classroonm
affairs without
demanding undue
attention from

teacher or peers

(5) Accepts teacher's

(authority) role.




DEVELOPMENT OF TEACHER EVALUATION
SCALES TO PREDICT READING SUCCESS
. OF PUPILS IN PRIMARY GRADES

This study was a longitudinal one from kindergarten
through foﬁfth grade to determine whether measures .that
are readily available in most school districts, taken in
kindsrgarten by classroom teachers, can predict reading
achievement as measured by standardized tests in succeed-
ing greades,

The subjects of the study were 553 children in the
kindergarten class of 1964~65 in Ithaca, New York., They
were given: -the Mstropolitan Readinesé Test (MRT),
Including the Goodenough Draw-a-Man Test (DAMT); a
ranking by the teacher (TR); and a rating on a composite
behavior rating scale (BRS). The measures were used as
predictors of achlevement on the Metropolitan Achievement
Test in first grade and the Stanford Achievement Test in
second through fourth grades,

| Multiple correlation and regression were used to
determine correlations of individual predictors with the
criteria, intercorrelations of the predictors, predice
tions obtained by combining variables, and regression
coefficients and constants for computing predicted scores
of individuals, Multiple discriminan® analysis was used

to determine whether high, average, and low achievement
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groups wore separated by the antecedent variables.

The MRT was by far the best prediccor, with

coefficients ranging from .63 for first grade to .74 for
third grade. BRS and TR had correlations in the ,L40's and
.50's, The DAMT was a poor predictor, with a coefficient
of ¢ 39 for all four grades. There was considerable
overlap among the predictors.,

Anothsr correlation analysis used the six MRT .
subvests instead of the total scors, in combination with .
DAMT, BRS, and TR. The Alphabet end Numbers subtests

were the best predictors, with Word Meaning, Matching,

and Copying in the same range as Behavior Rating Scale
and Teacher Ranking. The Listening subtesfs was an even
poorer predictor than Draw=a-Man Test,

In the analysis using four variables; multiple
R's with two to four variables did not increase the
predictive power of the MRT, which contributed hO% to
UL% of the variance among the grades,

In the nine~variable analysis, two or three
predictors on each grade added to the 4O% to 46% of the
variance which was contributed by the Alphsabet subtest,

the variance were: Matching and Teacher Ranking for

|

I |
Other variables contributing from 13%% to almost 9% of | l
-first grade, Word Meaning and Teacher Ranking for |
4

|

second, Word Me wing and Copying for third grade, and -
. Word Meaning, Copying, and Teacher Ranking for fourth,
Multiple g}é for nine varisbles reuged from .681 for first -i
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grade to 772 for third grade,

Multiple discriminant analysis using four predictors
revealed onliy one significant function on each grade level.
This function, highly related to all variables on all grade
levels, had almost perfect correlafion with the MRT for the
Lfirst two grades.

When the same analysis was applied to mine variables,
the first function only was significant for the first two
grades. In.third and fourth grades, however, the sscond
function also was significant, at the .05 level.

The variables most important to the first function
Tfor third grade wsre Alphabet, Teacher Ranking, and
Numbers, and for the second function, Numbers, Matching,
and Alphabet,

. For fourth gradé, Alphabet; Word Meaning, and
Listening ranked highest in coniribution to the first
function. All subtests except Listening, in additioﬁ to

Teacher Ranking, contributed to the second.function.

Because the reliability of short subtests such as
those of the MRT is suspect, more importance must be
attached to results of the four variable analyses than

those of the nine variasbles,




